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The NEW 
DUAL 
PURPOSE 


3" X Q” 
STRIP 


Shorter length ends waste 
on small area wounds. New Z-fold 
insures perfect graft takes. 
Guaranteed sterile at time of use. 


Gth SIZE of 
VASELINE™ 


v1" PETROLATUM GAUZE 


Three-ply, fine-mesh Now supplied in:  1/2°x 72" 3x 18” 
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Sole Maker: 
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Professional Products Division 
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department, first aid. 
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HIP PROSTHESES 


IN A CHOICE OF DESIGNS AND A VARIETY OF SIZES 


IN VITALLIUM... 


THE ONLY ALLOY CREATED SPECIFICALLY FOR SURGICAL USE 


MOORE SELF-LOCKING HIP PROSTHESIS 
No. 6939 Regular 
Head Diam. 112’, 158”, 154”, 17”, 
2”, 2%", 2%", 2%", 2%" 


MINNEAPOLIS 
TYPE 


No. 6929 
Head Diam. 
156, 134, 1% 
, MODIFIED MOORE HIP PROSTHESIS 
No. 6939-1 Narrow stem 
Head Diam. 15%’, 134’, 17%” 


EICHER 
HIP PROSTHESIS 


No. 6927 
Head Diam. 158”, 134", 
1%", 2”, 2%" 


F. R. THOMPSON HIP PROSTHESIS 
No. 6936-1 Straight 15%’ Head Diam. 
6936-2 Straight 134’ Head Diam. 
6936-3 Left 134 Head Diam. 
6936-4 Right 13%” Head Diam. 
6936-5 Straight 1%’ Head Diam. 
6936-6 Left 1%’ Head Diam. 
6936-7 Right 1%" Head Diam. 
6936-8 Straight 2” Head Diam. 
6936-9 Straight 2% Head Diam. 


X-RAYED FOR INTERNAL SOUNDNESS SURFACE INSPECTED BY ZYGL 
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224 EAST 39TH STREET - NEW YORK 16, N.Y. 
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ITALLIUM® HIP PROSTHESES IN 


THOUSANDS OF CASES 
PROVED SUCCESSFUL 


INDICATED USES FOR HIP 


PROSTHESES ACCORDING TO 
PROFESSIONAL REPORTS 
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Moore’s observation is one of many recent state- 
ments concerning treatment of the so-called “un- 
solvable fracture.” Once considered the plague of 
the elderly, fractures of the hip can now be treated 
with less risk and shock than was believed pos- 
sible just a few years ago. 





A a Nee 


“The indications for the use of prostheses appear 
to be becoming more clearly defined. Non-union, 
arthritis, and asceptic necrosis are almost univer- 
sally accepted as indications, while the use of 
prostheses in fresh fractures of the femoral neck 
at any age, but in the aged particularly, is increas- 
ing.” “Use of the femoral-head prosthesis in fresh 
fractures, when indicated, may reduce the inci- 
dence of uraemia, hypostatic pneumonia and 


death.” a 
r f a bilateral + ° ° . 
Ele cahtes Vecibos The advantages claimed for this method are 
{ 


Moore prostheses. early ambulation, reduced hospitalization or peri- 
ods in convalescent homes, facilitation of nursing 
care, the avoidance of secondary operations, and 
a reduction in cost to the patient.”*. Surgical com- 
plications have been minimal and morbidity and 
mortality are comparable to that of simple Smith- 
Petersen nailing. The disappointments of asceptic 
necrosis and mechanical failure that accompany 
the latter procedure have been avoided.” 











Spencer Scientifically Correlates Back 
And Abdominal Support to Meet the 7otaZ 
Support Requitements of This Patient 


A Spencer Support was designed especially for this patient* — to 
immobilize the lumbar area, as part of conservative treatment to relieve 
acute symptoms of herniated intervertebral disc, and also to provide 
safe control of an inoperable abdominal hernia. 


*Each Spencer Support is individually designed for 
the patient who is to wear it . . . and incorporates 
all of the features required by your prescription. 





SPENCER, INCORPORATED 
Spencer’s Individual Designing Service is 19 Elisworth Ave., New Haven 7, Conn. 
available to you through Corsetieres spe- 


‘ A , Canoda: Spencer, Lid., Rock Island, Quebec 
cially trained to help you help your patients. 


England: Spencer, Ltd., Banbury, Oxon 
[}) Send me the name of the neorest Spencer Corsetiere. 


| would like an office demonstration of Spencer bene- 
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SPENCER [.""™ 


© 
individually designed supports Address 
for men, women and children 
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Takes a while to learn 
but gratifying Bias 


UROUOSH 


MEDULLARY PIN 


968 


Proper application of the RUSH PIN is not always easy. It takes a while to learn. It is quite 
different in principle and technic from other forms of medullary fixation. It is not designed to 


impact the marrow cavity, but to accurately transfix the fractured bone by points of pressure, pre 


cisely applied. 


The ingenious surgeon, who has added this to his knowledge and skills, has simplified his 
tasks and contributed pleasure to his patients. He minimizes surgery and speeds convalescence 
with unbelievably early motion, even in fractures near joints. Removable splints are sometimes 
used, but casts or traction, rarely 


The patient is more comfortable, the hospital stay is shortened. And best of all, the recovery 
time and residual disability can be markedly lessened. 


It does take a while to learn, but it IS GRATIFYING! 


White for Information 


c7nm P an y 

MERIDIAN, Miss. 
EXCLUSIVE MANUFACTURERS OF RUSH EDULLARY PINS AND INSTRUMENTS 
Publishers of “ATLAS OF RUSH PIN TECHNICS” by LESLIE V. RUSH, M. D. 
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Lock the bone with dynamics 


Me RUSH ° 


MEDULLARY PIN 


MINIMIZE TRAUMA 
EXPEDITE RECOVERY 
SIMPLIFY REMOVAL 


Rush Pin Technics require some understanding of physical principles, but results 
reward the effort. It is the opposition of dynamic forces which provides the fixation. 

An astounding variety of complicated fractures, even comminuted ones near 
joints, are amenable to this means once the basic factors are understood. 


WRITE FOR INFORMATION 


oe) 

WAT ia yale 

c-?r P arn y , 
MERIDIAN, Miss. 


EXCLUSIVE MANUFACTURERS OF RUSH MEDULLARY PINS AND INSTRUMENTS 
Publishers of “ATLAS OF RUSH PIN TECHNICS” by LESLIE V. RUSH, M. D. 
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Clinical Orthopaedics 





Editor-in-Chief: Anthony F. DePalma, M.D. 
With 8 Associate Editors, 10 Advisory Editors 
and 15 Corresponding Editors 


Because of the resounding success and widespread support of the 
Clinical Orthopaedics Series during the first six years of its publica 
tion, we are able to announce with considerable pleasure and pride 
that beginning with the Spring 1959 issue there will be three rather 
than two volumes published annually. 


Produced under the guidance of the Association of Bone and Joint 
Surgeons, the series is designed to provide an outlet for new concepts 
in orthopaedics, making them readily available to the orthopaedic 
specialist, the surgeon in trauma, in allied specialties, and especially 
to the general surgeon who is often the first to see the patient. 


In each volume, Section | is devoted to a specific subject; Section II 
to articles on topics of current consequence in the whole field: and 
Section III to papers on miscellaneous orthopaedic topics 


Numbers | through 8 inclusive have been oversubscribed. 


PUBLISHED AND IN PRINT 


9—The Pathologic Physiology of Metabolic Bone Disorders 
10— Affections of Growth Centers (Epiphyses, Apophyses) 
11— Orthopaedic Surgery in the Geriatric Patient 
12—Rehabilitation (Ready December, 1958) 


FORTHCOMING 


13—The Hand, Part | (Spring, 1959) 

14—Recent Advances in Orthopaedic Surgery in Infancy and Childhood 
(Summer, 1959) 

15—The Hand, Part li (Fall, 1959) 

16—The Foot (Spring, 1960) 

17 —Clinical Physiology and Pathology of Bone (Summer, 1960) 

18—Internal Derangement of the Knee Joint (Fall, 1960) 

19—Soft Tissue Tumors (Spring, 1961) 

20— Disorders of the Shoulder Joint (Summer, 1961) 

21—Back Disorders in Children (Fall, 1961) 

22—Dysplasia of the Hip Joint (Spring, 1962) 

23— Disorders of the Cervical Spine (Summer, 1962) 


275-350 Pages in Each Number. Illustrated. 7” x 10”. Published 
3 Times a Year. Single Copies: $7.50. By Annual Subscription: 
$18.00. 





JBJS-12-58 


J. B. LIPPINCOTT COMPANY 


East Washington Square, Philadelphia 5, Pa 
In Canada—4865 Western Avenue, Montreal 6, P.Q 


Please enter my orde r and Me nd me 
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Simultaneous relief The dual action of Miltown in EFFECTIVE IN 
of muscular tension neuromuscular disorders “calms N BACK PA 
patients made chronically irrita- 
ble by pain, thereby both improv- 
: ing their mental state and increas- 
therapeutic results ing their physical comfort... It 

was found to be the best muscle 

relaxant available to date for use 

in these conditions.’’* 


and anxiety with 
Milltown improves 


Miltown is notably safe. It does 
not disturb autonomic balance, and 
does not impair mental efficiency or 
physical performance. 

# Eisenberg H. and N — 8.: The ene 


probamate e tre ent 
Ann. New York Acad 67:853, May9, 1957 


keletal muscle spa 


Supplied: 400 mg. scored tablets, 200 mg. sugar-coated tablets. 


& 
(jp WALLACE LABORATORIES, New Brunswick, N. 
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“umiformity 


Every bar of stainless steel that goes into 
the manufacture of Zimmer orthopedic | 
appliances and equipment is certified for 
uniformity of physical properties by the 
metallurgical laboratories of some of 
America’s foremost steel mills. | 


Armco, Universal Cyclops and Central 
Steel & Wire Company all cooperate 
closely by furnishing certifications with 
each shipment. Elements alloyed in Zim- 





mer stainless steels vary less than 1% 
from one production heat to another. 


Such uniformity assures the orthopedic 
surgeon of utterly dependable implant 
appliances — appliances tested to resist 
the destructive actions of body fluids. 
Zimmer metals are unsurpassed. 





Zimmer ZIMMER MANUFACTURING CO. - WARSAW, INDIANA, U.S.A 





LOOK FOR THE TRADEMARK (2) 





appliances for orthopedic surgery MMA yh 


THE EICHER FEMORAL | TOWNLEY MINNEAPOLIS PROSTHESIS 
PROSTHETIC HEAD PROSTHESIS 


x 


| 


SCHNEIDER SELF-BROACHING 
ADJUSTABLE 
ea oree ellen: Fe INTERTROCHANTERIC 


ax oc PLATE 


we. oe | >> age, MCLAUGHLIN 
) ‘TYPE 








SLOTTED 
PATTERN 
PLATES ELLIOT 
. 0 FEMORAL 
CONDYLE 
No. 560 
No. 539 Q BLADE (Nail = Included) 


PLATE 











! No. 554 





CXC 
=) ep) an) (an) em 











- é 
ZIMMER MANUFACTURING CO. - WARSAW, INDIANA, U.S.A. LMMer | 










@¢ BEADED 
KNOWLES <// 
HIP PINS 






@ 






LENGTHS MARKED FOR 
EASY IDENTIFICATION 






The popular DePuy Beaded Hip Pins are now made with lengths stamped right 





on the pins. This eliminates measuring and speeds application. Available in six 






sizes, lengths from bead point of pin, 3”, 3%", 3%”, 3%", 4” and 4%”. After 






insertion the pin is broken off back of bead. Bead is squared so pin may 
be backed out with special wrench. Made of SMo Stainless Steel with 







famous DePuy quality control, assuring uniformity and dependability 






No. 391, set of six assorted lengths. Also available in individual sizes 
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WRENCH FOR DE PUY 
BEADED HIP PINS 







STERILIZING RACK 
FOR BEADED HIP PINS 





This special wrench facilitates removal of 
DePuy Beaded Hip Pins, No. 432 












This new stainless steel rack will conveniently 

hold 18 DePuy Beaded Hip Pins, three of each of the 
> six sizes. In addition to being stamped right 
on the pins, lengths are also marked on 
the rack clips which hold pins in 
place. Clips under the rack will 
hold one No. 432 Wrench. The loaded 
rack can be autociaved, and provides the 
surgeon with a complete, ready to use assort 
ment. Also handy for storage. No. 738 (rack only) 
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‘az CANAL REAMER No. 511 


CLOVERLEAF 
EXTRACTOR 





... and get these outstanding 
ADVANTAGES 


Built according to original Kiintscher cloverleaf design for 
superior strength. Nails are formed by drawing (not on 
@ punch press) so there is no possibility of fracturing 
metal. Made from SMo stainless steel. Nails have large 
slot . . . can be extracted with practically any type 
extractor. Greater strength results from true roundness 
of trefoil. Nail has rounded cusp; no sharp bends or angle 
points where metal can fracture 


SIZES: 
No. 401-1—Kiintscher Cloverleaf Type Medullary Nai!, 12 mm 
width, lengths 36 up to 52 cm 
No. 401—11 mm, lengths 32 up to 52 cm 
No. 402—10 mm, lengths 32 up to 52 cm 
No. 403—9 mm, lengths 32 up to 52 cm 
No. 404—8 mm, lengths 26 up to 52 cm 


No. 405—6 mm, iengths 22 up to 42 cm 
(Special lengths available upon request) 


Order today from your surgical supply dealer! 
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OSTIC PLASTER BANDAGES 
won't give you casts this strong) 


| 
t 





But they give you the 
strength any patient needs— 
and all these extras, too: 
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| Waterproof package YES NO YES | 


prevents presetting 








Setting time controlled YES NO NO 


within 20 seconds 





Available in both fast YES NO 


and extra-fast setting 





Plaster loss less than YES 





Nonravelling edges YES 





Available in colors for 
kids YES 





Colors are washable 
xigments (not dyes 
Won't stain fabrics 
No gloves needed 
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GIVE KIDS MEMBERSHIPS 
IN THE CURITY HERO CLUB 


Youngsters’ spifits rise when you | 
make ‘em members of the Curity 
Hero Club. (And you get better 
co-operation.) Hero's badges and 
certificates of me*bership packed 
inside every box of Ostic in Colors. 
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PLASTER BANDAGES 
Bauer « Black 
DIVISION OF THE KENDALL COMPANY 
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a new order of magnitude in corticosteroid therapy! 


The great corticosteroid era opened ten years ago with the introduction of Cortone* (Cortisone). Today, 
MERCK SHARP & DOHME proudly presents the crowning achievement of the first corticosteroid decade — 
DECADRON (dexamethasone) —a new and unique compound, which brings a new order of magnitude to cortico 
steroid therapy. 





DEXAMETHASONE 


to treat more patients more effectively 


s 


ON OF MERCK & oO NC 


MERCK SHARP & DOHME 
M 
. ADELPHIA 1. PENNSY VANIA 




























in anti-inflammatory potency 


DECADRON “‘possesses greater anti-inflammatory potency 
per milligram than any steroid yet produced,'’' and is 

‘the most potent steroid thus far synthesized."’? Milligram for 
milligram, it is, on the average, 5 times more potent than 
6-methylprednisolone or triamcinolone; 7 times more 

potent than prednisone; 28 times more potent than 
hydrocortisone; and 35 times more potent than cortisone. 


Ww in dosage reduction 
Thanks to this unprecedented potency, DECADRON is | 


“highly effective in suppressing the manifestations of 

rheumatoid arthritis when administered in remarkably small 
or af 0 daily milligram doses.’ In a number of cases, doses as 
low as 0.5-0.8 mg. proved sufficient for daily maintenance. 


The average maintenance dosage in rheumatoid arthritis 


- is about 1.5 mg. daily. 
magnitude in elimination as reduction of side effects 


Virtual absence of diabetogenic activity, edema, sodium or 
water retention, hypertension, or psychic reactions has been 
noted with DECADRON.'.?.3.4 Other ‘‘classical’’ reactions 

were less frequent and less severe. DECADRON showed no 
increase in ulcerogenic potential, and digestive complaints were 
rare. Nor have there been any new or “‘peculiar’’ side effects, 
such as muscle wasting, leg cramps, weakness, depression, 
anorexia, weight loss, headache, dizziness, tachycardia, or 
erythema. Thus DECADRON introduces a new order of 
magnitude in safety, unprecedented in corticosteroid therapy. 





in therapeutic effectiveness 


With DECADRON, investigators note ‘‘a decided intensification 

of the anti-inflammatory activity’’? and antirheumatic potency. 
Clinically, this was manifested by a higher degree of improvement 
in many patients previously treated with prednisteroids,? 

and by achievement of satisfactory control in an impressive 
number of recalcitrant cases.*.* 


in therapeutic range 


More patients can be treated more effectively with DECADRON. 
Its higher anti-inflammatory potency frequently brings 
relief to cases resistant to other steroids. Virtual freedom 
from diabetogenic effect in therapeutic dosage permits 
treatment of many diabetics without an increase in insulin 
requirements. Absence of hypertension and of sodium and 
References fluid retention allows effective therapy of many patients 
8841) Ce ose > ooutornia Meo. with cardiovascular disorders. Reduction in the incidence and 
*  Goland £ Wo und Heatiee NE. Severity of many side effects extends the benefits of 


Paper read before the Am. Rheum therapy to numerous patients who could not tolerate other 
Assoc., June 21, 1958, San Francisco : . 
Calif. 4. Bunim, J. J., et al.: Paper read steroids. And a healthy sense of well-being, reported by nearly 
before the Am. Rheum. Assoc 


June 21, 1958, San Francisco, Calif all patients on DECADRON, assures greater patient cooperation. 
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To treat more patients more effectively 
in all allergic and inflammatory disorders 
amenable to corticosteroid therapy 


DOSAGE AND ADMINISTRATION 

With proper adjustment of 

dosage, treatment may ordinar 

be changed over to DECADRON 

from any other corticosteroid 

on the basis of the following 
ligram equivalence 


One 0 15 me tablet of Decatron (dexamethasone) aaron 


one 20 mg. 
tablet of 


b. Se 





prednisoione or 
prednisone 


SUPPLIED: 

As 0.75 mg. scored pentagon 
shaped tablets; also as 0.5 mg 
tablets, to provide maximal 
individualized flexibility of 
dosage adjustment. 


| ( | 


DEXAMETHASONE 


Detailed literature on DECADRON is available to physicians on request. 
* DECADRON is a trademark of Merck & Co., Inc 


1958 Merck & Co., Inc 
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Prescribe with confidence... 


recommend dwards Pedic Shoes 
Ei 


Fifty-seven years of craftsmanship go into the making of Gdwerds Pedic shoes, 
the only complete line of children’s prescription shoes in America. Ideal for 
lateral or medial wedging, €dwards Pedics are made on tested lasts, from clinic- 
approved patterns. Write for the name of your nearest Gdwerds dealer, who is 
trained in prescription fitting, and for a Pedic brochure. 


Pre-Walkers 


Pronation 


COREC TRED 
for mild cases 
falso available in boot) 


Su pination 





PIGEON-TOE 
for mild cases 
(also available in oxford) 


i 


PRONA-PEDIC 
for extreme cases 
(also available in oxford) 


SUPER-PEDIC 
for extreme cases 
(also available in oxford) 


C8 Oe Ce ee 6 6 eee OOO eee eee eee ee eee eee eee eee ee eee eee eee eee 


Straight-Lasts. 


Aa 


SURGICAL BOOT REGULAR BOOT THOMAS HEEL 
° EXTENDED 
COUNTER 
The Shoe for Children thine exaiiahte 


in oxford) 
PHILADELPHIA 7, PENNSYLVANIA a 
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IS THIS YOUR PATIENT? 


a 





~~. 


EARLY POSTMENOPAUSE LATER POSTMENOPAUSE 70 AND OVER 
Complains of low back pain, vague Back pain is severe, spreading to Fracture of hip after a minor fall i 
aches and fatigue hips (“girdle pain”) X-rav reveals fracture of neck of femur 
Posture is poor atient is round shouldered xX eveals compression fractures 

ilks ith stoo 
No x-ray evidence of bone lesions WAIKS WER & OOP of lower lumbar vertebrae 


X-ray reveals compression fractures 


of lower vertebrae 



















These three patients have osteoporosis. Early diagnosis 
and treatment with “Formatrix” is important because 
osteoporosis is probably the only age change that can be 
averted. With “Formatrix” therapy, relief from the symp- 
toms of low back pain, vague aches and fatigue may be 
obtained in as little as a few weeks. “Formatrix” supplies 
the essential materials to stimulate increased bone forma- 
tion and prevent further loss of bone substance that leads 
eventually to loss of height, stooped posture, and dis- 
abling fractures. 


The highest incidence of osteoporosis may be found 
among the 14,000,000 women in the U.S.A. who are 
55 years of age and over. Some investigators claim that 
almost all women past the menopause will show some 
degree of osteoporosis; furthermore, if all these women 
were examined carefully, 50 per cent would show x-ray 
evidence of decreased bone mass. 


AYERST LABORATORIES 
New York 16, N. Y 


5878 


* Montreal, Canada 
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Suspicion may be the handiest diagnostic tool since pre- 
senting symptoms vary from mild to severe and in- 
capacitating pain, and no x-ray evidence of spinal degen- 
eration is available until about 30 per cent of the bone 
matrix is lost. Between these two extremes there are 
other signs of estrogen deficiency such as wrinkled and 
thinning skin, a tendency to appear older than stated 
ears; there may also be Aypercalciuria when postmeno- 
pausal osteoporosis is complicated by acute osteoporosis 


of disuse 


Osteoporosis is primarily an atrophic condition of bone 
matrix formation and any factor that depresses osteo- 
blastic activity or retards the formation of protein and 
connective tissue such as prolonged immobilization, cor- 
tisone therapy, or malnutrition will favor development 


of osteoporosis in both male and female. 
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“FORMATRIX” contains three most essential 


bone nitrogen balance 
building materials 


Together, these hormones have a 


greater effect on bone and protein metabolism than either 
gen, androgen and vitamin C alone, 


necessary for matrix formation, estro- 


and side effects are minimized because of the 
opposing action of the two steroids on sex-linked tissues. 
Vitamin C plays an important role in formation of inter- 
cellular cement substance and amino acid synthesis. 
Formatrix” has a large amount of vitamin C to aid in 


new bone matrix formation and to further help in the 
healing of fractures 


[he estrogen component of “Formatrix” stimulates 
osteoblastic activity, thus aiding calcium and phos- 
phorus deposition; it also imparts a feeling of “well- 
being.” The anabolic action of methyltestosterone pro- 


motes the synthesis of protein and restores a positive 


“FORMATRIX” — each tablet contains: 
Conjugated estrogens equine (“Premarin”) 


Methyltestosterone 10.0 mg. 


Ascorbic acid 


400.0 mg. 


In the female, three weeks of treatment with a rest period of one week between 
courses is recommended 


Dosage: | tablet a day 


Supplied: Tablets, bottles of 60 and 500. LITERATURE AVAILABLE ON REQUEST 


ty, 
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EARLY POSTMENOPAUSE LATER POSTMENOPAUSE 70 AND OVER 


No x-ray evidence of bone lesion X-ray reveals compression fracture X-ray reveals 


fracture of neck of femur 
of lower vertebrae 


TO RELIEVE LOW BACK PAIN —TO PROMOTE HEALING OF FRACTURES 


in osteoporosis 
com 


D D 


























ws 
(Brand of Steroid — Vitamin Combination) 


for matrix formation 








7. tats NEW| 


PNEUMATIC 
Ti ourniquet 





Positive Retention of Pressures... 





Improved construction 

of the cuff which contains 

the Inflation System can be 
applied with ease in 15 seconds 


1310 Large—tor legs. Maximum circumference 27 in 
1311 Medium—tor adult arms. Maximum 


rcumlerence 24 in 
1311C Small—tor small legs. Maximum 


rcumlerence 20 in 
1I3L1CC Infant—Maximum circumference 16 in 
1310X Extra large—tor very large thighs 
Maximum circumference 35 in 
Any three above sizes 


Removal of the tourniquet can 
he effected in 2 seconds... 


@ RICHARDS MANUFACTURING COMPANY—756 MADISON AVENUE—MEMPHIS, TENNESSEE 
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BOYES-PARKER 
HAND OPERATING TABLE 


RICHARDS ADJUSTABLE 
SURGERY STOOL 


The Richards adjustable stool is designed pri- 
marily to be used with the Boves-Parker Hand 
Operating Table. Constructed of durable steel 
tubing. chromium plated. Three legs give stabil- 
itv. The stool embodies the features of an ideal 
seat for the hand surgeon. The saddle shaped 
hardwood seat is firm and comfortable. with 
rounded edges. 

The rigid stool does not swivel: there are no 
casters to slide. Simple and positive up and 
down adjustment. By sitting on a stool that does 
not pivot or wobble, the surgeon can maintain 
an efficient. tireless posture, resting the elbows 
on the projecting curves of the hand table. 


No. 455 SURGERY STOOL 


U. S&S. PATENT NO. 2.608.261 


—_ 
= 








le 
“’ The surgeon and his assistant will find a scientifically 
designed workbench, efficient and | »ady. in the Boyes- 
Parker Hand Operating Table. It eliminates tension and 
strain during operations. Relieves cramped positions of 
the hands. arms and shoulders. Space for forearms and 
elbows improve operative steadiness without tiring. and 
can thus cut down operating time by 20%. 
Removeable stainless steel pan facilitates washing. 
Light in weight, easy for nurse to quickly place in 
position. Adjustable legs allow fitting to any operating 
table level. Collapsible; requires minimum of storage 
space. 
Pull-out instrument board places instruments in 


ready position for use. 


Formica top; all stainless steel parts; conductive rub- 
ber ends on feet. 


No. 454 BOYES-PARKER HAND OPERATING 
TABLE (Complete with 
No. 454A Pan) 

No. 454A STAINLESS PAN ONLY 


No. 454B STAINLESS STEEL PAN WITH 
1/4” DRAIN PLUG 


$160.00 


4 
_— Katha MANUFACTURING CO., MEMPHIS, TENN.—— 
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=Tojal-m PlaliM@nt-laleleli-re1— 
with Jacobs Chuck 











Inserting a Kirschner wire for fixa- 
tion of a bone plug in ankle fusion 


. .. a Convenient, Universal Power Instrument Handpieces for the Stryker 
Electro-Surgical Unit 


This balanced drill handpiece and 1 acol Bone Saw 


Rolo-Dermatome 
Sagittal Saw 
Pencil-Grip 

Burring Handpiece 
Bone Drill Handpiece 


Automatic Screwdriver 
Colorguide Drill 
Jacobs Chuck 


® Colorguide Screw Case 
Monvufacturers of Quality Surgical and Hospitel Equipment 


Orthopedic Trane Company——$§ 


OTT STREET . KALAMAZOO MICHIGAN 
N.Y 





PARAFLEX* 


PARAFON. 





PARAFON 


with PRE DNISOLONE 





McNEIL 














postoperatively 


Compazine™ controls | 
nausea and vomiting 


hypotension is minimal and infrequent | 


alerting effect, seen in many patients, | 
facilitates early ambulation and | 
shortens convalescence 


For immediate effect: 2 cc. Ampuls and 
10 cc. Multiple dose vials, 5 mg./cc. Also 
available: Tablets, Spansulet sustained 


release capsules, Suppositories and Syrup. 
release Cap PF yrup 


Smith Kline & French Laboratories 


Philadelphia 





*T.M. Reg. U.S. Pat. Off. for prochlorperazine, $.K.F 


tT.M. Reg. U.S. Pat. Off. for sustained release capsules, S.K.F 
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ACTIVE CORRECTION 


with lessened need 
for manipulation, 
plaster, tenotomy 
or anesthetics 


with 
UNITED STATES 
Manufacturing t. 


DENIS 
BROWNE 
SPLINTS 


om 4 


No torn sheets! 
Knurled locking nuts and 
rounded edges prevent 
damage to bed clothes. 

An important improvement in the treatment 

of club feet, positional deformities, tibial torsions, 

flat feet, congenital hip dislocations and 

other deformities that respond to 

correction by kicking. 

Lightweight and strong — made of 

24 ST aluminum alloy. Precision adjustment — 

Positive adjustment by degree angles. 

Standard sizes — 6”, 8”, 12”, 14” in stock. 

16”, 18” and 20” bars available at 

slight extra cost. 


SOLD ON PRESCRIPTION ONLY 


You get immediate delivery 
anywhere when you specify 


UNITED STATES Frlewn acturing COMPANY 


, Pre-fabricated brace parts and orthopedic equipment 


NEW ADDRESS! yea Box 110 © 623 South Central Avenue © Glendale 4, California 
7 CHapman 5-6855 
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ESPECIALLY DESIGNED 
WITH THE 


ARTHRITIC IN MIND 


Extraordinary measures, such as this especially designed toothbrush, can 
help your arthritic patient fulfill the demands of daily life 


Kenacort, too, is especially designed to give your arthritic patient extraordi 
nary help. The antirheumatic, anti-inflammatory, and antiallergic activity of 
this new halogenated steroid provides prompt relief from pain, stiffness, and 
swelling, and experience shows that if it is started soon enough, it may even fore 
stall crippling deformities. 


Not only does Kenacort achieve these extraordinary benefits in arthritic disorders 
but it’s also valuable in the treatment of allergies and asthma — 


w with far less gastric disturbance 

w without salt and water retention 

w@ without unnatural psychic stimulation 
m on a lower daily dosage range 


Squibb Triamcinolone 


SUPPLIED 
Scored tablets of 1 mg. — Bottles of 50 


Scored tablets of 2 mg Bottles of 50 
° "9 Scored tablets of 4 mg Bottles of 30 and 100 
a 4 ~ 
SQUIBB (Soe ) Squibb Quality — The Priceless Ingredient 
. z qu uc : ! ngredi 


yee N R YM 
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the action of the TARSO SUPINATOR SHOE 


. swings the hind-foot inward, which 


induces adduction of the fore-foot, ele- 
vates the longitudinal arch, and levels the 
ankle joint. 


When the hind-foot is held in a posi- 
tion of inward rotation, the talo-scaphoid 
and cuneiform-scaphoid joints will remain 
locked under weight bearing. The arch 
will not collapse and the ankle will not 


roll inward. 


Correction is accomplished by the 
specially shaped last. Medially wedged 
and extended heels promote better weight 
distribution. Medially extended counters 
are used for utmost control. 








See us in Chicago — Janvary 24-29 
26th Annual Meeting 
American Academy of Orthopaedic Surgeons 


BOOTH 78 BEFORE AFTER 


The Tarso Supinator shoe is used successfully in treatment of the plano-valgus foot. Pronation 
is controlled at once. Permanent improvements in walking and in foot posture will generally 
occur. Patients find Tarso Supinators notably comfortable. 


Tarso Shoes are ready-made and are available on prescription from dealers in most cities. 


Write for catalog and name of nearest dealer. 


M. J. MARKELL SHOE COMPANY, INC. 


tt AA 332 SOUTH BROADWAY @ YONKERS, NEW YORK 
s HOE ORIGINATORS OF TARSO PRONATOR® AND TARSO MEDIUS® SHOES 


Tarso shoes have been in use for over twenty-five years. 


’ > ) . 
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Why are so many 
physicians (and more every day) 
using BACK CARE in 
their own homes...and 
recommending it 





for their patients ? 


Because Simmons BACK CARE 
with Built-in Bedboard 

is an entirely new concept 

in the orthopedic-type 
mattress ...designed 

especially for patients 





with chronic backache. 


Here’s why BACK CARE® can be an important adjunct to the 
management of backache and other disorders requiring a 
firm, comfortable sleeping surface . . . 


1. This upper layer of 312 coils adjusts 
to the contours of the body for sleeping 
comfort. 

2. This built-in plywood bedboard keeps 
the spine properly aligned . . . and exerts 
corrective action close up to the back where 
support is needed. 

3. This lower layer of springs acts as a 
‘“*floating’’ mechanism for the bedboard, 
equalizes weight over all coils and pre- 
vents ‘“‘sag.”’ 


% 
BACK A CARE 


by SIMMONS § 





© 1958 by Simmons Co,, Mdse. Mart, Chicago, Ill, 
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if you were 
in the rheumatoid arthritic’s shoes, 
Doctor... 


wouldn’t you want a steroid 


with a proved record 
of safety and success? 


METICORTEN 


prednisone 


you can count on rapid relief from pain, swelling and stiffness followed 

by functional improvement and maintained on an uncomplicated, 

low-dosage regimen with minimal chance of side effects} 

and without unexplained weight loss, anorexia, muscle cramps 
as reported with certain other corticoids 


*Round-table Discussion by Leading Investigators, San Francisco, Calif., June 20, 1958 : ile 
Z 


METICORTEN, 1, 2.5 and 5 mg. white tablets. 


SCHERING CORPORATION + BLOOMFIELD, NEW JERSEY 








advanced 





training 


for 
HANGER 


prosthetists 


Certified various 


special 


Prosthetists from the 
HANGER offices have attended 
courses on Upper- and Lower-Extremity 
Prosthetics ensuring that HAN¢ t+ER Clients 
recelve the best Prosthetic Ser\ ice possible 
These utilize many of the most 
recent findings of engineering and prosthet- 
ics research, and are designed as advanced 


courses 


training tor men already actively engaged 
in rehabilitating amputees The courses are 
approved by the American Board for Certi- 
fication and given at the University of 
California in Los Angeles, and at the ¢ ‘ollege 


of Engineering, New York University, in 
cooperation with the Prosthetic Research 


Board of the National Academy of Sciences 











The use ol the \djustable Leg and the new 
‘quadrilateral socket’ were features of a 
intensive courses. The curriculum 


\pproac h to 


series ol 
was based upon the Clinical 
Prosthesis, centered around the Clinical 
Team (illustrated). This usually 
composed ol a physician, a prosthetist and a 
therapist. It is with the inte- 
grated handling of each amputee case 
including prescription, fitting and check-out 
of the prosthesis and gait and 
training of the wearer 


team 1s 


concerned 


analysis 


This advanced training enables HANGER 
Prosthetists to work closely with surgeons 
and phy sicians. Doctors interested in Pros- 
thetics can be assured that HANGER Pros- 
thetists are fully acquainted with the latest 
prosthetic methods. Be sure to call on 
HANGER whenever you feel we may be of 
service. 





AVAILABLE AUTHORIZED FACILITIES IN THE FOLLOWING CITIES 


Eastern Region: 


CHICAGO 5, ILL 
CINCINNATI 29, OHIO 
DALLAS 1, TEXAS 
EVANSVILLE, IND. 
FORT WAYNE, IND 


BALTIMORE 1, MD 
BOSTON 15, MASS 
CHARLESTON 2, W. VA 
CHARLOTTE 4, N. C 
NEW YORK 11, N.Y 
PHILADELPHIA 7, PA. 
RALEIGH NWN. C. 
RICHMOND 19, VA. 
ROANOKE 12, VA. 
WASHINGTON 13, D. C. 
WILKES-BARRE, PA. 


COLUMBUS 8, OHIO 


In answering advertisements, please 


Midwestern Region. 


Central Region: 


mention 


Southeastern Region: 


ATLANTA 1, GA 
BIRMINGHAM 1, ALA 
COLUMBIA 5, 5. C 
JACKSONVILLE, FLA 
KNOXVILLE, TENN 
MIAMI 37, FLA 
MOBILE, ALA. 
MONTGOMERY, ALA 
NASHVILLE 5, TENN 
NEW ORLEANS 19, LA 
ORLANDO, FLA 
SAVANNAH, GA 
SHREVEPORT, LA 
TAMPA 2, FLA 

WEST PALM BEACH, FLA 


INDIANAPOLIS 2, IND 
OKLAHOMA CITY 3, OKLA 
PEORIA 4, ILL. 

ST. LOUIS 66, MO. 
WICHITA, KANSAS 


PITTSBURGH 1, PA. 
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LaBerne Shoulder Rotator 


The LaBerne Shoulder Rotator offers Progressive and Resistive Exer- 
cises in a complete range, for Internal and External Rotation, Unilateral 
and Bilateral Extensor, Scapula Rotation, and Elbow Flexor Exercise. 
Built with Sensitive Resistance-Pressure Plate adjustable in height. 
Calibrated for 0 to 80 Ibs. 


Price including table 28 x 30 x 32 
Model # 9952 $159.50 


Price without table with bracket 
for attaching to plinth, 


Model # 9952-A $ 89.50 


Showing Resistance Control 


Calibration in pounds. —= 


LaBerne Extension-Flexion Exercise Unit 


Designed for a complete range of Progressive Resistive Exercise to the 
Knee Joint Muscle Group “WITHOUT THE USE OF WEIGHTS. 
Exercise arm built with Reversible Ratchet on Sensitive Pressure 
Plate offering any desired resistance calibrated in lbs. from 0 to 80. 
Range of motion indicator in full view of patient and therapist for 
accurately following Range Progress. 
Ideal for use with BK Amputees and 
BK Fractures, may also be used for 
Hamstring Exercise, Hip Abduction 
and Extension. Complete unit in- 
cluding table 28 x 30 x 32 with 
Quadriceps Rest, Model # 9950 


$159.50 


Above unit with Shoulder Rotator in- 
cluded, Model # 9951 $239.00 


Showing use for BK amputees and 
fractures. Range of motion dial cali- 
brated in pounds 


LaBerne Hip Rotator 


Designed for complete rotation of Hip Joint. Rotation Plate 
built at 8° angle to eliminate bending of knee during rotation. 
Mounted on roller bearings with Adjustable Arc from 4” to 
12” circle. Model # 66 


ALL PRICES FOB COLUMBIA 


La Berne MANUFACTURING COMPANY 
Columbia, $.C. P.O. Box 5245 Phone SUnset 7-6162 
ORIGINATORS OF THE “WALK-OFF” PHYSICAL THERAPY TABLE 
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LOTTES NAILS and INSTRUMENTS 
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LOTTES FEMORAL NAILS ore manufactured with diameters of ¥%. %s, and 2 inches 
__with lengths in Y2 inch variations from 14 to 20 inches. 


LOTTES TIBIAL | = 
NAILS cre made in | ee " 
He and ¥ inch diam- — a 





























eters—in lengths 
from 9 to 15% 


inches, in variation of | ‘ = - — —— 
Ye inch. wor: . 
. 




























~ LOTTES NAILS AND INSTRUMENTS ARE MADE OF 18-8 SMo STAINLESS STEEL 














LOTTES DRIVER-EXTRACTOR COMBINATION and 
LOTTES MALLET 








LOTTES GUIDE WIRE AND LOTTES REAMER 


The reamer comes in 3 diameters: %, 
%, and % inch—all are 23 inches in 




















CHAS. A. SCHMIDT SURGICAL INSTRUMENT COMPANY 
3689 Olive Street, Saint Louis 8, Missouri 
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NEW topical germicide 
unsurpassed for 
broad range activity 





-BETADINE kills outright 


Taletierol isle Ma —t-it-te-lahat-ye-lola 


NONIRRITATING 
TO SKIN AND MUCOSA 


TAILBY-NASON COMPANY, INC. 


DOVER, DELAWARE 





FOR GREATER STRENGTH AND SAFETY — 


pemanp GENUINE NEUFELD NAILS and SCREWS 
-iN NEUTRILIUM* 


NEUTRILIUM® is the most non-corrosive metal known to science. Its proven super- 
strength lends an assurance of permanence to internal fixation of the trochanteric 
area. This neutral, non-magnetic, homogenetic alloy is entirely inert and therefore 
compatible with human bone or tissue, remaining unaffected by body chemistry 





NEUFELD BONE SCREWS — of NEUTRILIUM® — are cold forged and, 
unlike other metals, appear to be unbreakable under maximum human pressures 
Heads will not twist off during application or in actual use. 


GENUINE NEUFELD NAILS and SCREWS — of NEUTRILIUM® — made only 
by MEDICAL RESEARCH SPECIALTIES, Loma Linda, California, are sold 
nationally by leading surgica! and orthopaedic supply dealers. 


NEUTRILIUM® is «4 registered Trade Name of Medical Research Specialtses 


NEUFELD FEMORAL NAIL PLATE 


~ Used for internal fixation of irte:trochanteric 
and subtrochonteric fractures 


| MEDICAL RESEARCH SPECIALTIES _ 
Od Loma Linda, Californica ii. 2 
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Winthrop Laboratories introduces 
the first true 
“TRANOUILAXANT” 


ff / F ff 
ha I ( NA / 
BRAND OF CHLORMETHAZANONE 
a completely new major chemical 
contribution to therapeutics... unrelated 
to any other drug in current use 
a muscle relaxant and a calmative agent. designed to be equally 
« - 
In musculoskeletal disorders, 91 per cent effective. , - 
effective as both 


Lower incidence of side effects than with zoxazolamine, a MUSCLE RELAXANT 
methocarbamol or meprobamate. 
a TRANQOUILIZER 


In anxiety and tension states, 93 per cent effective. 


No known contraindications. Blood pressure, pulse rate, respiration 
and digestive processes unaffected by therapeutic dosage. No 
effect on hematopoietic system or liver and kidney function. 


Low toxicity. In animals, even less toxic than aspirin. 


No gastric irritation. Can be taken before meals. 
*tran- i- oa ( vkwi-l s ) 
No clouding of consciousness, no euphoria or depression. “er qui-lax-ant (tran kwi-lak’sant 


[ .. tranquillus, quiet; 


No perceptible soporific effect, even in high dosage. L. /axare, to loosen, as the muscles] 


2929 1163 4092 


ps -“ (8%) 


Clinical 


results i gg 


+ 


im 4092 


patients 


(43%) 


AGE: on t (100 me.) or three or four t 
nieantvaiet DOSAGE: One Capiet (100 mg.) oraily 
E daily Retief of symptoms occurs in fifteen to t 
and lasts from four to six hours. 
SUPPLIED: Trancopa! Caplets® 
ties of 100 


({[juthirep Laboratories, N. Y. 18, N. Y. 
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CAMP TRACTION APPARATUS 


for positive therapy, comfortable use in hospital or home 


CAMP-ANDERSON 
TRACTION LEGGING 


Easy-to-use, one-piece unit 


A simple one-piece apparatus for lower 
extremity skin traction, the Camp Ander- 
son Legging is fabricated with attached 
straps and buckles so it may be applied by 
Made 
from skin-adhering foam rubber covered 


inexperienced hospital personnel. 


with soft, strong coutil with an aerated 
elastic back inset for shaping to the leg. 
May be washed or autoclaved. 


— ay ‘i 
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CAMP HEAD HALTER 


Available in complete set or individual units 


The improved Camp Head Halter is lined 
with foam rubber vulcanized to strong 
tackle twill for patient comfort and better 
fit. Camp's side buckle opening feature 
permits presetting by doctor or patients 
for easy donning and removing in the hos- 
pital or at home and makes it possible to 
apply the halter without movement of the 
patient’s head. The notched spreader bar 
affords use in varying widths. 


S. H. CAMP and COMPANY 


Jackson, Michigan 
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BOWEN FRACTURE APPLIANCES — 
GREAT AIDS TO BETTER SURGERY 


ORMANDY 


PENDULUM 
EXERCISER 


| To Prevent Frozen Shouldcr 

An excellent means to RE 
LIEVE MUSCLE SPASM and 

PAIN of the shoulder girdle 

by traction in order to 

increase the ARC OF 

" MOTION of the scapulo- 


; humeral joint 


, 
/ 
c= cece 


ANGLE DRILL ATTACHMENT 
For Luck Bone Saw and Stryker Drill 


Designed Especially for the Bankhart Operation 


Excellent for bone surgery at difficult angles and in re- 
stricted areas requiring use of drills, curetting burrs, slot- 
ting burrs. Rigidly constructed, light in weight. Entire unit 
may be sterilized. Two % inch diameter High Speed 


Drills supplied with each attachment. 
Easily attached to Jacobs chuck with key. 


A hole in the end of the drill bit is provided so that the 
suture can be threaded and pulled through with the ex- 
traction of the drill. 


Efficient Method of Exercising 
for Shoulder— Joint Injuries 


LEG EXERCISER 
SETS 


Designed to assist in passive abduction after 
cup arthroplasty, rehabilitation of para- 
plegics, and many other cases requiring 
weight controlled exercises. 





© Rigid Construct Relatively Light in Weight 

@ Moves Freely on Ball Bearings in All Directions 

© Protractor Adjustment for Foot Angle Contro! 

© Weight Attaching Eyes at Different Levels 

© Foot and Heel of Exerciser Covered with Foam 
Rubber 


© Exercising Board 14” x 48’, Hinged at Center 
and Angled to Approximate the Arc Scribed 
by the Legs 





To Prevent Frozen 
Shoulder 


The compact size of the Pendulum Exerciser will make it possible to increase 


the arc of motion without hitting the leg of the patient. 


GONIOMETER — 
Pocket Size 
Anodized Aluminum 


A Pocket Size instrument with calcu- 
lation flexibility allowing complete 
angle determination in degrees. 

Produced from aluminum, anodized 
and dyed black, with white-lead- 
filled dial and indications permitting 
full penetration of radiation and 
screening a permanent secondary 
shadow of measurement on the film 
for consultations and computations. 


BOWEN & COMPANY 
INC. 


P. O. Box 5818 
BETHESDA, MARYLAND 
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NOTABLY SAFE AND EFFECTIVE 
INHALATION ANALGESIA 


'Trile e 


i 
jrand of loroethylene "S$ Blue 


SELF-ADMINISTERED WITH THE 
“Duke” University Inhaler 


® 
No. 3160 Model-M 
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American Volume 


Dr. William A. Rogers and The Journal 


When Dr. Elliott Brackett died in 1942, he had been the editor of The Jour- 


nal for twenty years. During that 1 he had devoted himself wholeheartedly 


d The Journal from an obscure specialist’s 


to his editorial duties and had develope 
in the original Transactions to a magazine 


pe riodical scarcely more advanced th: 
of international importance. He had established a tradition of excellence. By 
devoting his vacations to travel abroad, he had become intimate with the ortho- 
paedic surgeons of England, France, Germany, Italy, and even Russia. In this 
kept his finger on the orthopaedic pulse of the world, and this fact was 


way he 
To maintain this high 


reflected in the international character of The Journal 


nt less courageous than his sue- 


tradition was a task so difficult as to daunt anvon 


cessor, William A. Rogers 


Bill, as he was to become atlectionate ly known tl roughout the Orthopaedic 


World, \ 

thopaedic Association in January 1944, more than a year after Dr. Brackett’s 
deat! Keenly aware that the mantle of Elijah, which had fallen on his shoulders, 
had to be worn with becoming dignity and wisdom he at once began a careful 
analysis of The Journal’s affairs. The situation was complicated, the footing 
treacherous; he had to watch his ste p care fully Actually, despite Dr. Brackett’s 
masterful policies, Bill soon realized that as editor he had inherited three prob- 


lems: first, an unsatisfactory re lationship of The Journal to current British or- 


thopat dic literature; second, an insecur¢ 
commercial publisher, and third, the relationship of The Journal to The American 
Academy of Orthopaedic Surgeons. Let us see how his eager mind grasped the 


financial policy suggesting the need for a 


ihe 


niceties of each of these, and how, during the next years, he led The Journal through 
a maze of difficulties to the broad highway of successful publication. 

Since 1919, The Journal had been the official publication of The British Or- 
thopaedie Association. Despite this official acceptance, however, the number of 
papers submitted by the members of the British Association was disappointingly 
small. This had weighed on Dr. Brackett and he had tried in vain to overcome 
the lack of active cooperation. Even the Joint Meeting of the British and American 
Associations in 1929, although very friendly, had not improved the situation. The 
cause was obvious to anyone willing to look the facts in the face: The Journal 
had but a small circulation in Great Britain and consequently an article by a 
British orthopaedic surgeon was practically buried if published in The Journal 
and did not reach those readers whose interest the author was most anxious to 
arouse. To Dr. Rogers the solution rested on a radical increase of Journal circula- 
tion in Great Britain. Searcely was he installed in office than he began exploring 
methods of attaining his end. He broached the subject time and again with inti- 
mates on the Staff of The Journal. He discussed it informally with officers of the 
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British and American Associations. Gradually there crystallized in his mind the 
concept of a joint publication. By the Spring of 1947 he was ready to act. In May 
he submitted several alternative proposals to the officers and Editorial Committees 
of the Association and the Academy, and the Board of Associate Editors of The 
Journal. At the same time a similar meeting occurred in England. As a result a 
conference was arranged between representatives of The British Orthopaedic As- 
sociation and the Editorial Committees of The American Orthopaedic Association 
and The American Academy of Orthopaedic Surgeons. This took place in London 
on May 27, 1947. Sir Reginald Watson-Jones acted as leader of the British group, 
Dr. Rogers of the American. Thanks largely to the admirable spirit of friendliness 
engendered by those two great personalities, a plan of co-publication was evolved 
which was approved in June by each of the three organizations. According to this 
unique plan four issues of The Journal were to be published in the United States 
four in Great Britain. Subscriptions could be purchased to both British and Amer- 
ican volumes or to each singly. A slight deviation from the original plan of in- 
cluding both British and American issues in each of the two volumes was neces- 
sitated by United States postal regulations which require the consecutive number- 
ing of each American issue to secure the benefits of second class mailing. Conse- 
quently, two separate volumes were to be published, each bearing the same num- 
ber, but with the suffix A for the American and B for the British. The plan was to be 
tried for a period of three years. A subscription rate of $14 was adopted for the 
two volumes, $10 for each separately 
To give The Journal still wider scope the British weleomed to their editorial 
board representatives of the Australian and Canadian Orthopaedic \ssociations 
nd later of the South African and New Zealand Associations. The American 
Board of Associate Editors originally established by Dr. Brackett was increased 
from five to sixteen members, equally divided between the two American ortho- 
paedie organizations. The first American issue of the joint Volume, Volume 30-A 
ippeared in January 1948, followed in February by the first British issue of Vol- 
ume 30-B. The success of the plan was evident from the outset. The Journal offices 
in London and in Boston worked harmoniously to arrange administrative 
details. After the three-year period, the plan was approved by both the Brit- 
ish and the American Associations. Thus occurred Dr. Rogers first great ac- 
complishment. During all the difficult negotiations, in which the conflicting views 
ol three organizations had to be reconciled, Bill Rog rs acted with suc! modesty 
tact, and wise diplomacy that, without swerving from his cherished plan of joint 
publication, he endeared himself both to his British and American colleagues 
Dr. Rogers had no chance to rest on his laurels; the two other problems 
pressed for solution. To understand these one must realize that, unlike the con- 
ventional editor, Dr. Rogers had to be the business manager of a complicated or- 
ganization and to attend to its finances as well as to its lit rary activities. Eac! 
vear in his admirably concise reports to The American Orthopaedic Association 
(the owner of The Journal) and to The American Academy of Orthopaedic Sur- 
geons, for which it had been the official organ since 1935, he had had to inelud 
a complete financial statement. For many years (since 1929) each member of The 
American Orthopaedic Association had contributed $15 to a Journal Fund in ad- 
dition to his yeariy subscription of $5. During the period from 1922 to 1929, The 


Journal had been supported by private donations of Varying amounts These con- 


tributions were necessary to publish The Journal in a worthy manner. Members 
of the Academy, however, had not been asked to make such donations. Eac} 
member had paid the usual $5 fee for his subseription, thus giving to The Journal 
in the year 1947 about $5,000, whereas the actual cost of publishing Academy arti- 


cles amounted to $15,000. Under these conditions and with the rising costs of 
publication, it was but natural that The Journal should show a deficit which, in 
January 1948, came to several thousand dollars. 

To the young editor the situation was indeed serious. He lost some of his 
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e he was struggling to place The Journal on a firm financial footing, 


usual cheeriness. He looked worried but he never lost faith. During the next few 
] 
! 


vears, whi 
his own private life was marked by two significant occurrences, one very sad, the 
other very happy. In 1949 his older son, who had graduated from Annapolis the 
vear before, was killed in an aeroplane accident while on a training flight. Bill 
faced the tragedy with amazing heroism and never let it interfere with his devoted 
work for The Journal, but his friends could see how deep the wound was. In 
August of 1952 came the happy event his marriage to his beloved Emilv whose 
inderstanding and support have helped him beyond measure 
The hnancia prob! ms ol The Journal, which had plagued nlm ever since 
he took office, came to a head in June 1948. At the Quebe c¢ meeting of the Editorial 
he Treasurer of The American Orthopaedic Association voiced the 
opinion that the “Editor of The Journal should not be called upon to carry the 
financial load and that the time had come to place the responsibility of the publica- 


t ; ; 


ion of The Journal in the hands of a comniercial publisher’ (quoted from the 
Minutes). A motion was carried authorizing the Executive Committee of the As- 
sociation to appoint a body representative of both the Academy and the Associa- 


ion to explore with a major publishing house the possibility of negotiating a satis- 


factory contract for publishing The Journal 
} 


To Dr. Rog his was a hard blow. Although he had confidence in the finan- 


udgment of reasurer, his own opinion w: irectly opposed to commer- 
cial publication and he f it he personally could not continue to function as 


editor unadaer suc! conditions 


\t the 1949 business meeting of the Association at Colorado Springs the sub- 
came up for general discussion. Dr. Rogers presented his arguments in mas- 
ly fashion. He emphasized that t reial publisher must be guided pri- 
ily by consideration of financial profit, that this was “contrary to the spirit in 

‘he Journal was conceived,” that lowering of standards would be inevita- 
hat control would pass from the hands of The Journal to that of the commer- 


} 


| publisher, that the Editor would be shorn of ‘‘all but a mere vestige of control,” 


that the Association would be giving away a most valuable investment into 

nh it had poured large sums Of money and an inestimable amount of energy 

he subject was controversial many opinions were voiced, but in 

1and for commercial publication collapsed when the Treasurer sud- 

is view and bac * Rogers. The ensuing vote favored con- 

ice of control by The Journal office. Just what was responsible for this turn of 

vents Is not known, but perhaps it was due to these words by Dr. Rogers: “In view 

of my conviction, were I now to sign a contract with a publishing firm to publish 

The Journal I would be disloyal to the Association As Editor I have no 
other choice than to declare my inability to sign such a contract.” 


ended ati secon 


i 


of Dr. Rogers’ battles in another complete victory 

avy. He had worked night and day; he had been forced 

trusted friends. In sticking fast to his principles he had to assume 

responsibility than anyone realized, for The Journal’s course was still 

beset with financial terrors. No one but his most intimate friends knew the travail 

of his spirit in those days. He had saved The Journal from commercial publication, 
but how was he going to meet the April 1949 deficit of $9,489.79? 

His first step was the creation in May 1949 of The Journal Finance Commit- 
tee Throug! this he hoped to lmprove not only the finances but also the rela- 
tionship between The Journal and thi Academy The ine ulty of the situation 
was obvious, but even Dr. Brackett had been unable to solve it. Dr. Rogers real- 
ized that the essential cause of conflict betwee n the Association and the Academy 
was the ownership of The Journal by the older organization. The great body ol 
Academy members—enthusiastic young orthopedic surgeons—were anxious to 
share wholeheartedly in the development of The Journal and felt they were en- 
titled to participate in the publication of this, the official organ of their Academy, 
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but how could they secure a share in the ownership? Bill kept sounding out the 
leaders of the Association. Could he not persuade them of the wisdom of relinquish- 
ing their exclusive property rights? It was a slow, difficult job, but fortunately his 
tact and persuasiveness gradually overcame the major obstacles. Working throug) 
the Finance Committee a complete reorganization of the ownership of The Journal 
was evolved in November 1953 and presented to the Association at the Bretton 
Woods Meeting in 1954. By this The American Orthopaedic Association magnani- 
mously relinquished all rights to The Journal and transferred these to a new 
corporation, The Journal of Bone and Joint Surgery, Incorporated, controlled by a 
board of trustees, three representing the Association, three the Academy. These 
six trustees were to select a seventh who was to be entrusted with the editorship of 
The Journal. Robert W. Johnson, Jr. whose business acumen was in large part re- 
sponsible for the details of this plan, was elected Chairman. The Academy, whose 
membership had been sounded out by a preliminary vote in July 1953, gave its 
full accord to the plan in January 1954 and contributed the sum of $40,000 to the 
reserve fund of The Journal, thus creating a total reserve of more than $83,000 
Dr. Rogers’ financial fears were at last laid to rest, and the conflict between the 
Association and the Academy had been solved with friendliness, wisdom, and gen- 
erosity. Only those who know the inside story can realize Dr. Rogers’ share in this 
happy outcome. 

But a journal editor has much more to do than to protect the finances of his 
publication. These are simply means to an end. Actually, his main concern, as 
phrased by Dr. Rogers himself, is “to endeavor to uphold the standards of The 
Journal and to maintain its aim—the advancement of orthopaedic surgery.” To 
do this he labored unceasingly. Not only did he read every one of the hundreds 
of manuscripts submitted, but he maintained a lively correspondence with the 
authors. Whenever a paper carried the germ of a good idea, however poorly it might 
have been expressed, Dr. Rogers worked with the author to perfect the paper so 
that it might attain the high standard required by The Journal tradition. Few 
readers know how many articles could never have been published had it not been 
for the able editorial assistance given by Dr. Rogers. In this task he was, of 
course, aided by the associate editors and by his office staff. Every paper, about 
which there might be any doubt regarding its suitability for publication, was 
discussed at the monthly board meetings of the associate editors. It is truly signi- 
ficant that the decision in all cases rested solely on the merits of the contribution. 
Only once during many years did Dr. Rogers ever show any real anger; this was 
when an author, disgruntled by the refusal of a paper, wrote a letter accusing the 
editorial staff of bias in favor of well known orthopaedic surgeons and of disregard 
of the rights of the “small man.” Dr. Rogers strongly resented this insinuation and 
expressed himself forcibly. It is gratifying to note that this particular author later 
became one of his staunchest admirers. 

Even more important than the careful, honest perusal of every contribution 
was Dr. Rogers’ consistent effort to broaden the scope of The Journal and to 
solicit papers from those who were doing original work. As a result of negotiations 
started early in 1947 The Journal became the official organ of the American Society 
for Surgery of the Hand in February 1950. 

It is truly amazing how he managed to keep in touch with active workers 
everywhere. He had his eyes and ears in every laboratory. Frequently he would 
surprise a young orthopaedic surgeon by inquiring when he was going to report on 
such-and-such a research. He was also particularly eager to improve the standards 
of orthopaedic education by papers dealing with fundamental scientific advances. 
This effort is reflected in the pages of The Journal. Whereas in 1936 only 5 per cent 
of the articles dealt with basic sciences, in 1956 the percentage had risen to 22. If 
a subject appeared to be neglected he would try to stimulate interest in it. 

Those associate editors who attended the monthly meetings could not but be 
impressed by Bill’s sterling qualities as Editor: his honesty, his fairness, his thor- 
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oughness, his indefatigability, his acumen, and his supreme devotion to the ad- 
vancement of orthopaedic surgery through The Journal Despite the serious nature 
of the discussions, he encouraged wit and humor; the meetings frequently lasted 
many hours but interest never flagged. If Bill ever tired, he never showed even the 
suspicion of a yawn and he was invariably the last man to leave 

With such a captain at the helm it is little wonder that The Journal has 
grown steadily in circulation. In 1930 there were a total of 2,128 subscribers. In 
1942 there were 3,606, in 1957 there were 10,306. In May 1958 in his report to the 
Executive Committee of The American Orthopaedic Association he estimated that 
the circulation of the American volume would exceed 11,500 by the close of the 
year! Although this growth was in part the expected increment due to the increas- 
ing number of orthopaedic surgeons the world over, it was also due in part to his 
direct efforts. Thus, in 1948 he sent out about 8,000 individual letters to “car fully 
tive subscribers.”’ At all the important orthopaedic meetings rep- 
hand to solicit and aces pt subscriptions He 


i 


, 
sé lected prospec 
resentatives of The Journal were on 


ice to boost the circulation of The Journal. 


» had to be increased from four to six in 1954, and in 1959 there 


ad to 
Ty » } Ld . 
his is necessary since otherwise there would be a serious 


icles suitable for appearance in The Journal. The 


hinances al li 


favorable, thanks largely to his vigorous advertising campaign, 
that tl will be no additional charge for the two extra numbers 


rapid expansion Bill has maintained the closest 


most frien office. Financial problems were rea 
overcome Journals benefited immeasurably 
cause of publication. He saw to it that the natural rivalry was a stimulus 
to both edi boards. It is fair to say that Dr. Rogers took a great pride 
excellence of tl itish publication and he was, of course, justifiably p!| 
im by the British. There were few honors which | 
Honorary Fellowship in The British Orthopaedic 


l Ol 1952 


litorship occurred in Octobe r of 1958 The 


( 
‘ i 


American Tr 


istees at their joint meeting named 
hief Emeritus. He is succeeded by a man whom he groomed for th« 


ornton Brown. Here again we have an evidence of Bill’s wisdom and 
| too few men in power are willing to admit the inevitability of 


power mu I resigned He placed the good ol The Journal fa 
ove any thor f self, an ven 1n his fir 
of The Journal. All of i ad will regret that he is no longer Editor. They join 


bel 


lal act OI resignation he thought onlv 


In expressing to him their unbounded admiration and devotion. He has carried on 


the Brackett tradition in a manner worthy of his great predecessor and has de- 


Ve lope d The Journal into the outstandi spe cialist publication of the world. We 


] . 1] > 
as American ort! opaedic surgeons, ar roud of Bill Rogers and his great ac- 


complishments. All of us hope that he ll be granted many years of health and 
vigor and that he will see The Journal rise to even greater heights 


Leo Mayer, M.D 
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hand often result in division of nerves 


(pen injuries of the flexor surface of the 
and tendons even though the skin wound appears minimal. In children, division of 
nerves and tendons is caused most commonly by broken glass or other sharp ob- 


ects (Table 1) 
This paper is concerned with the surgical management of sixty children who 
I 1 tendon or combined tendon and nerve injuries of the flexor surface of the 


itl ‘ 


“ABLE I 


ENDON AND NERVE INJURIES IN CHILDRI 


rations 


saws, hedge 


chiid Was thirteen months ot age the oldest was ten vears 


vere operated upon since 1948, fifty-two within the past fiv: 


Eight patients in thi ries were treated primarily for wounds incurred less 


than six hours prior to hospitalization. Fifty-six children were operated upon sec- 
larily for flexor tendon or combined tendon and nerve injuries which had oe- 


ond 


curred from four weeks to six vears previously The secondary operations have been 
divided into three categories: tendon graits within the digital sheaths of the 
fingers, tendon grafts of the thumb, and tendon and nerve repalrs ol the palm and 


olar aspect of the Wrist 


CLINICAL MATERIAL 


Of the sixty children, forty-three were males and seventeen were females. The 

distribution is shown in Chart I: over 50 per cent were less than six years of 
1 

hie 


upt 


age. Twe ntv-eight were three vears of age or younger Table II enumerates t 


procedures employed ior the entire series 


J 
Py mary Proce dures 


Might children were treated initially for injuries involving flexor tendons o1 
tendons and nerves. In two patients, tendon repair was not performed because of 
the crushing nature of the wounds. Secondary tendon grafts were inserted in th 


Annual Meeting of the American Society for Surgery of the Hand, New 
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supply to the digits. The flexor tendons of the fingers had retracted into the fore- 
arm; this would have necessitated further incisions and marked prolongation of 
the operative period. Eight months later, four tendon grafts were inserted from 
the forearm to the palm. The third patient, a child six years of age, had sus- 
tained division of all flexor tendons and digital nerves from a crushing laceration 
in an escalator. The volar capsules of the metacarpophalangeal joints of the index, 
long, and ring fingers were avulsed from the proximal phalanges, exposing the 
heads of the metacarpals. In this patient all sensory digital nerves, the profundus 
tendons, and the flexor pollicis longus tendon were primarily repaired 


Ne co? dar / Proce dure S 


Four of the children in this group had been treated by one of us initially, 
fifty-two were first seen by us following primary care elsewhere. The earliest sec- 
ondary operation was undertaken four weeks after injury; the latest six years 
following injury 


Age Distribution in 60 Children 
with nerve and tendon injuries of the Flexor surface 
of the Hand 
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Cuart I 


A. Tendon Grafts withir Digital Sheaths of Fingers 

Thirty-four patients are included in this category. The age distribution is 
shown in Table III. Boyes * stated that the preoperative condition of the hand 
must be considered in the evaluation of end results of flexor-tendon reconstruc- 
tion. Boyes *, Strandell, and White divided cases in such a category into several 
groups according to the preoperative condition of the digit. In this series of cases, 
the good group consisted of digits with supple joints, soft minimal sears, and no 
major trophic changes The scar group included digits with hypertrophied scars ol 
the skin or deep cicatrix limiting passive motion of the digit. The articular group 
included those digits with bone and joint injuries wherein passive motion at the 
interphalangeal joints was limited. The poor group included digits with bilateral 
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neurovascular lesions, extensive superficial or deep scarring, and marked limita- 
tion of passive motion at the joints 
The hands of thirty-four children were classified into one of the above groups 
l'wenty hands were classified in the good group, seven were placed in the scar 
group, and five in the articular group. Two hands were classified in the poor group 
In the good group, sixteen of twenty children were operated upon within three 
months after the initial injury. None of these patients had undergone primary 
tendon iir. Twelve had suture of the skin wound, and eight had no immediat« 
medical ntion. The case histories revealed that the initial wounds healed with- 
naining three groups (sear, articular, and poor), six patients had 
don repairs performed, two patients had secondary tendon repairs, and 
| without repair. Another child had a severely infected 
Three children sustained crushing injuries with bone and 


| mamral lin } 
an abdominal pedicie fl 


ap was applied to the finger to 
a» 


‘ 
i 


aspect ol the finger prior to 


covering over the 


a 


reconstruction. Of the fourteen patients in these groups, only four 


tendons within three months following 


his subdivision. Five children had division of 
he flexor pollicis longus ten vithout injury to the branches of the median nerv« 


e joints of tl hu pple ar arr \ minimal. In addition to 
vision ol ad wounds of the thenar 


nerve as it divided into 


n Palm and Wrist 


gory. Six patients sustained injuries 

palmar lacerations proximal to the digital 
endon injury without division of an adjacent 
j 


ad severe 1n 


uries of the palm near the 
ligament and sustained multiple nerve and tendon 
imary repair of all digital nerves and the flexor pollicis longus tendon 
formed in one patient. The secondary operation consisted of insertion 
idon graf nding from the forearm into the palm. Two patients had 
ndon grafts in addition to nerve repair in the proximal portion of the 
wrist 

Seven patients were operated upon within three iths following the initial 
injury, six within eight months following injury, and one five years after injury. 
TI who sustained wounds near the level of the transverse carpal 
ligament had impairment of intrinsic motion of the thumb. In one patient with 
ulnar-nerve and median-nerve damage, interosseous and thenar atrophy was 

evident at the time of the secondary operation 


Ad I 


METHODS 

Except for some differences in preoperative diagnostic procedures and in post- 
operative care, the methods used in tendon or combined tendon and nerve re- 
construction in children were similar to those followed in older patients. The cri- 
teria for primary repair of flexor tendons advocated by Mason 5 were followed. 
Age was not considered a contra-indication for either primary or secondary oper- 
ations in this series. Secondary procedures were performed when passive motion 
of the joints was maximal and the inflammatory reaction about the wound had 
subsided. 


VOL. 40-A, NO. 6, DECEMBER 1958 





1224 . BELL, M. L. MASON, 8S. L. KOCH, AND W. B. STROMBERG 


In all patients, tendon and nerve reconstruction was performed in the operat- 


ing room. General anaesthesia was given to all patients who had nerve or tendon 
repair, but local anaesthesia was used to obtain wound closure in the two children 


in whom no deep repair was undertaken. A bloodless operative field was main- 


tained for dissection and the subsequent repair of the injured structures of the 


hand Non-absorbable suture materials were used without exception 


Preoperat ve Diagnosis in Childrer 


In some hand injuries with small surface wounds, the persistence of profus¢ 
hemorrhage rather than the loss of motion compelled parents to seek immediat: 
medical attention for the child. In injuries accompanied by little or no bleeding 


from the wound, the possibility of a tendon injury was often not suspected until a 


later date. Case histories revealed eight instances in which no immediate medica! 


chnique of tendon repair. (Reproduced from Sur- 
he Hand by Michael L. Mason, p. 1176, Fig. 32 
pher’s Textbook of Surgerv. Ed. 6. Edited by 


vis. Philadelphia, W. B. Saunders Company 


attention was rendered. Broken glass or other sharp objects were the most common 


iusative agents 

Usually the child over six years of age was able to cooperate with the examin- 
er during preoperative tests for motion and sensation distal to the site of injury 
Probing of the wounds was avoided in all acute injuries. In most 
child under six years of age was unable to cooperate In preoperative examinations 


instances, the 


We relied upon obst rvation ol the posture of the relaxed hand in the young child 
to form a preoperative impression concerning the continuity of the flexor tendons 


of the digits. The value of such observations was noted by Rank and Wakefield 


Normally a semiflexed position of the digits is assumed in the relaxed hand 
a tonal balance between intact flexor and extensor muscles. In hands 


with divided flexor tendons the involved digit does not assume this semiflexed po- 


hye cause ol 


sition, and the Inopposed action ol the extensor muscles maintains the injured 
finger in extension. It is, therefore, possible to detect division of a flexor tendon to 
a digit even though the hand is relaxed completely. 

Several children with old injuries of the flexor tendons of a finger had learned 
to grasp the injured finger with a normal adjacent finger, thereby giving the im- 
pression that active motion was being performed. The trick maneuver was mislead- 
ing momentarily to the examiner on several occasions. 
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Nerve injury in the child under five years of age was suspected frequently by 


the location of the surface wound, but actual evidence of nerve inte rruption had 
to be confirmed at the time of th operative procedure In older Injuries, trophic 
changes and dryness of the skin were clues to sensory-nerve disturbances. Th 
characteristic deformities and loss of intrinsic motions of the hand which accom- 
pany division of the 


median and ulnar-nerve motor branches were apparent in th 
children who were examined several months following injurv 


Fig. 2-A 
fingers three on 
little fingers. Primarv tendon repair had be« 
Fig. 2-B: Photogra; o wet flexiot 
of flexor-tendon graft nto ring and litt] 
Fig. 2-C: Photogra the 
idon-grafting of t I nd | 


extension 


nngers 


or 


Fic. 3-C 
Photograph shov nfant, twenty-one 
following shar; 


irv occurred seven 
to secon 


Photogray itv t 1 t] ndex fin independently one ve 


nsertion otf 
*- Phot 


ormed elsewhere 


ogra} following flexor-tendor 


i 


Adequate anaesthesia, fine instruments and materials, and a bloodless opera- 
tive field are some Ol the itial requirements for tendon and nerve repair on 
the flexor surface of the hand. Adequate exposure is nec ssary for t 
nerve reconstruction. Wound enlargement and aecessoryv incisions should be e 


ndon and 


fully planned to avoid lupropel healing « 
would impair t! 


rr secondary scar contractures whic 
e ultimate functional result following repair of the deeper struc- 
tures 


With the help ola blood-pressure cuff inflated to 280 millimeters of mercury, 
a bloodless field was maintained while the injured structures were identifi 


ed and 
freed. The pressure Was then released and bleeding vessels ligated The extremity 
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was again elevated for a few moments, the cuff reinflated and the bloodless field 
maintained until repair was completed, the wound closed, and the compression 
dressing applied. In patients with severe injury, it was seldom necessary to main- 
tain a bloodless field continuously for more than two hours 

Sutures of 000000 white silk and 000000 ophthalmic silk were used for repair 
and ligatures exclusively, and 00000 monofilament nylon sutures were used for 
skin closure 


Procedures 
In the acute injuries in which primary repair was undertaken, it was usually 
necessary either to extend the original wound or to make an accessory incision 
in order to gain aecess to the divided structures. Every care was taken to avoid 
crucial incisions. Incisions perpendicular to flexion creases of the digits or palm 


were also avoided. 


< r, Rg Seti: 


Fic. 4-B 


4-A: Photograph shows attempt to flex long finger in child, four vears old 
harp metal one month prior to secondary tendon graft. No primary repair had been perf 
Fig. 4-B: Photograph shows active flexion of fingers six months following insertion of 
graft into long finger 
Fig. 4-C: Photograph shows extension of fingers six months following flexor-tendon-grafti 
f the long finger 


Divided flexor tendons were repaired by end-to-end approximation according 
to the technique described by Mason * 
the digital sheaths, the profundus tendon was repaired; but the sublimis tendon 
was removed from the finger. The distal portion of the sublimis tendon was re- 
moved at its Insertion on the middle phalanx. In order to remove the proximal end 
of the sublimis from the digital fibrous sheath, an accessory incision was made at 
the distal flexion crease in the palm. A portion of the fibrous tendon sheath, meas- 
uring from 0.5 to 1.0 centimeter, was excised from either side of the site of th 
profundus repair to prevent interference with tendon healing and subsequent for- 
mation of adhesions at this location. An attempt was made to unroof the tendon 
sheath throughout the whole excursion of the suture line, but every effort should 
be made to preserve a pulley of sheath over a portion of the proximal and middle 
phalanges to avoid a bowstring effect. For end-to-end approximation of the pro- 
fundus tendon 000000 white silk was used for stay sutures and ophthalmic silk 
for direct apposition of the tendon ends 

In repair of tendons and nerves divided in the region of the carpal tunnel, 
the nerves and the profundus tendon were repaired; but the sublimis tendons wert 
excised, and the transverse carpal ligament was not repaired. The distal portions 
of the sublimis tendons were allowed to retract into the palm, and the proximal 
portions of the sublimis tendons were excised so that they retracted into the lower 
forearm away from the site of the repair of the nerves and the profundus tendons 


Secondary Procedures 
Secondary tendon grafts to the fingers and thumb were performed according 
to the technique described by Allen. In the finger, a long tendon graft was utilized 
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from the palm to the distal phalanx. In cases involving the thumb, long grafts 


were inserted from the distal phalanx to the proximal segment of the flexor pollicis 


longus at the wrist. The distal attachment of the graft was made on the distal 
phalanx beyond the joint capsule just proximal to the profundus insertion. A small 
triangular area of periosteum Was re moved with a scalpel from the bone, 

graft was placed against the bared bone and overlapped by a short stump 
profundus. Fine silk sutures were used to unite the profundus insertion to the un- 
derlving tendon graft which lav against the bare bone. This allowed the graft 


. . . 
inite with the bone on one suriace and with the protundus tendon insertion on the 


other surface. In the palm proximal portion of raft w utured to the 
profundus tendon at the level of the origin of the lumbrical muscle. This was done 
by pulling the graft 
the larger prot 

around the line of suture 


long extensor ne n | I toes as the sources 
patient in whom the palmaris longus tendon o 
excised with surrounding par 


etern 


second 

Was based Ipo! 
Ine +t ] 
vious wound intec- 


Té naon- 


iv following operation in the child from 
lom more than forty-eight hours. For children under five vears 


was performed on the seventh postoperative day unde 

as to avoid the struggling which occurs so frequently with 

removal in the young child. When general anaesthesia was to be used, the 
arents were instructed to withhold food and liquids from the child beyond mid- 


ight of the day scheduled for suture removal 
Dressings were changed without anaesthesia at intervals of four to five days 


during the remainder of the period of postoperative immobilization. Active mo- 


if 
tion was permitted following the twenty-one to twenty-five days of immobilization 


rhe parents were instrueted to wash the child’s hand for ten minutes three times 
a day and to encourage the patient to use his hand without restriction Formal 
physical therapy was not prescribed for the children 
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In the sixty patients, one postoperative infection occurred as the result of a 
hematoma of the palm following secondary suture of nerves and tendons. Drain- 
age of the infected hematoma was followed by wound healing without further 


complicatior Ss 


RESULTS 


In hity-three Ol the sixty elildren operat dl upon, an Opinion Was formed con- 
cerning the functional return after tendon reconstruction Follow-up examinations 
were carried out for several years in some of the younger children prior to estab- 
lishing the opinion Results have been classified as excellent, good, fair, and poo! 
in the eases included under secondary procedures. The end results in two cases of 
primary profundus repair were determined. In children able to cooperate measure 
ments of the de gree ol active motion ol the digits were made with a protractol In 


1 


most of the children follow-up photographs were made of the hands and prover 
to be valuable adjuncts to the examinations 

No difficulty is encountered in the determination of excellent results following 
tendon reconstruction in clildren if the criteria advocated by Boyes ‘ are em- 
ployed as a part of the examination. Our interpretation of an excellent result is one 


in whieh the pulp of the affected finger can touch the distal crease of thy palm, 
and in which, as White has suggested, the patient can extend the finger completely 


In cases involving the thumb, voluntary flexion at the interphalangeal joint is 


compared with passive flexion; and, if no difference can be detected, the result 


is excellent. In this series of fifty-two patients, a good result was one in which at 


least 75 per cent return of function was evident. Fair results were those in whicl 


av er cent return of motion Was pt nt 


) . > 
mary 1épa 


Primary profundus-tendon repair within the digitals sheaths vielded one good 
result and one fair result in two patients The interval following repair was too 
short to assess the results of the three patients with extensive palmar injuries, but 
satisfactory progress in the return of function was observed. The infant was ex- 


i 


umined recently, one year after operation, and active flexion could be performed in 


all digits The size and the nutrition of the hand operated on was comparable to 


that of the opposite hand, but the child did not use his hand voluntarily to grasp 


obiects No measurements were mace bye enuse ol his inability to cooperate 


Results of Secondary Repa r 

Follow-up examinations were made in forty-eight of the fifty-six patients in- 
cluded in this group. In twenty-three patients, excellent results were obtained, 
and In seventeen patients cood results followed secondary reconstructive proced- 


ures to flexor tendons and nerves 


\. Results of Tendon Grafts in Fingers 

Of thirty-four children in this category, twenty-eight were followed for inter- 
vals long enough to establish an opinion concerning the end result of the tendon- 
graiting The criteria set forth by Boyes --% and White were followed to determine 
the excellent results. Twelve excellent and nine good results were obtained after 
tendon-grafting within the digital sheaths of the fingers. Table IV lists the end 
results and correlates the effect of the preoperative condition of the hand upon the 
outcome alter tendon-grafting procedures 


B. Results of Tendor Grafts ot the Thumb 


Five excellent and two good results were obtained following the insertion of 
long tendon grafts into the thumb in children. 
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( Secondary Repa of Nerves and Tendons 


in thirteen ot the fit I ] | rated upon 


considered excetien il Ix were good 


uctive proced I ilm of the hand 
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DISCUSSION 


Dr. JosepH H. Boyes, Los ANceLEs, Catirorntia: I think it should be noticed that a rel 
tively small number of primary repairs were done. This means that a careful selection was mack 
of cases for primary repair. Of thirty-four patients seen in whom tendon-grafting was done 
twenty had no trophic changes. In twelve of these, simple skin closure had been done. This 1 


important because the result of secondary reconstruction of the flexor tendons depends almost 
directly upon the condition of the finger. The k it is done at the time of the accident 


in attempting to repair the tendons, the less scarring there will be and less problem wit! 
secondarv reconstruction 

He also did not have time to } that some of the factors which determi 
must be done at the time of inju I ] tvpe of wound (lacerated or crushed) 


facilities available for repair. Repairs cannot be done in the first-aid room. Another 
the location of the wound 

I would like to bring in two points on secondary tendon grafts in the finger. Dr. Bell pointe: 
out that the use of the extensor of the toes in children and the palmaris longus in adults wa 
desirable. We prefer the palmaris longus. Several years ago I made the point 


better results when the palmaris longus was used 


We are not trying in flexor-tendon-grafting to reproduce tendon-sheath n 

we are trving to do is to produce a gliding tendon in t t 

struction all the remaining sheath can be dissected 

with a good blood supply and, in subcutaneous tissue, better mechanism will 
Dr. Bell also made the int in his paper is bringing these children ba: 

twelve days for removal of tl itur hich thev do under general anaesthesi 

up some time ago. I do 


catgut sutures in children 


Rheumatoid Tenosynovitis 


DIAGNOSIS AND TREATMENT 
4. POTTER, M.D., AND J. G. KUHNS, M.D., BOSTON, MASSACHUSETTS 
Robert B 


Involvement of the tendons and tendon sheaths is re latively cohunon Mm 
rheumatoid arthritis. This type of lesion is encountered most frequently in the 
so-called non-specific tenosynovitis. In arthritis clinics, most of the patients 


with active rheumatoid arthritis will have such lesions at some period in the 


disease. The inflammation of the tendon sheath may be present for a long time 


without producing any symptoms. Unless the patient has active rheumatoid 
ithritis, the lesion is often misdiagnosed at first. The tendons and sheaths 
most commonly affected are those of the extensor tendons about the wrist and 


the ankle, but rheumatoid tenosynovitis has been seen in many other areas. 
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This condition was first recorded by Scudamore in 1827 in patients suffer- 
ing with rheumatism. Stockman in 1904 described a tendon inflammation which 


lled tendinous rheumatism. Snapping tendons were mentioned as a com- 


e ca 


mon finding in rheumatoid arthritis by Helweg in 1924. Kahlmeter in 1933 


found nodules on the tendons of patients suffering from rheumatoid arthritis 


Edstroém in hi of the disease found such involvement o 


1 il f 
48 per cen I os arthritic patients. In 1950, Kellgren and Ball reviewed 


the tendons 


° os . — 
g irom rheumatoid arthriti ind tound iesions on 


them. Operations upon hil 1 of these patients 


ihesions between t don the tendon 


tenor aq hry nd | ' within 


neumatoid tenosvnovitls 1s veryv 
eworthy symptoms. In a tendon surrounded by 


. » 43 ’ 
aiong the ‘our I I nao! 


ol progr SS1V¢ 


by adhesions 
net f the tendon wit 
irom musculal tractiol r il In} i al trauma 
Microscopie exami! th welll shows proliferation of 
n the linn f tl 1 sheath and infiltration with 
sed fluid (Fig. 1). 
» one portion oO! t! naon she atl bv adhe 
ndon sheath may oecur with accumulation of detritus, cholesterol, 
bodies within the tendon sheat! annus g from the sheath onto 
ndon and granulomatous nodules appea n the tendon sheath and 
tendon. Both pannus and nodules e¢: impairment of the blood supply 
to the tendon. There is ischaemic necrosis with replacement of the tendon with 
fibrous tissue. Adhesions to the surrounding tissue or rupture of the tendon are 
the final result 
The diag is usually made on clinical examination. Occasionally it ear 
1 only by pathological examination of the tendon and tendon 
suspected in a patient with active rheumatoid arthri- 
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tis. We have never seen it without accompanying articular symptoms. In our 
early cases, tuberculous tenosynovitis, a ganglion, a herniation of the articular 
capsule, a tumor, or a muscle lesion were suspected. All of these must be con- 
sidered in the differential diagnosis since they may be found in patients with 
rheumatoid arthritis. In rheumatoid tenosynovitis, the swellings are usually lo- 
cated on the dorsum of the hand between the radiocarpal joint and the distal 
end of the metacarpal shafts. The swelling moves with the tendon in muscle 
contraction. It is not painful and there is no crepitation. Roentgenograms show 
only soft-tissue swelling; calcification has not been observed. These findings in 
a patient with rheumatoid arthritis make one strongly suspect rheumatoid teno- 
synovitis. If surgery is contemplated, diagnosis should be confirmed by biopsy. 
Examination of the tendon sheath or tendon will show rheumatoid nodules, ex- 


cept in the very late stages when granulation tissue and necrosis may be the 


_ " .’ ’ Wulr : 4 

o% * ts A y ~ 

| 44 sage 
ae.” SP ge = 

Naa Re F 

ai \ —— 


- 


Wall of tendon sheath (x 600). There is synovial proliferation with round-cell clusters 
ibout blood vessels. A rheumatoid nodule with central necrosis is seen in the central 
portion of the figure. A ricelike body is at upper left corner 

only findings (Fig. 2). The finding of rheumatoid nodules in the tendon sheath 


or tendon is the on 


2 
ly 


’ certain way of making a diagnosis. 

Treatment depends upon the size and the duration of the swelling. When 
the swelling is small, less than one-half inch in diameter, that portion of the 
limb is put at rest with a removable plaster splint holding the tendon in a 
relaxed position. Splints are worn at night until the swelling subsides. Heat is 
applied to the involved area for periods of one-half hour, twiee a day. Exer- 
cises for the finger and wrist are carried out to improve the circulation, to 
preserve the function of the tendon, and to prevent adhesions. Such treatment 
is carried out when we have presumptive evidence that the patient is suffering 
from rheumatoid arthritis. Otherwise a biopsy is performed before treatment is 
started. If the swelling remains unchanged after several weeks of such treatment, 
twenty-five milligrams of a solution of hydrocortisone is injected into the swell- 
ing with sterile technique. Such injections, repeated every two weeks, have fre- 
quently led to a complete disappearance of the swelling. 

In larger swellings, over an inch in diameter, more vigorous measures are 
usually required. The most effective measure is to remove all of the involved 
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hez an ‘ granulomata found on the tendon. In about one-half 


tendon sh 
of the patients, this seems to stop the process compl t¢ ly; 1 tl others, it delays 
and rupture of the tendon. In a few patients, 
operation has hi I repeated; but, in most instances, removal of the d 
eased tissuc permanently to subsidence of the proc The dissection 
diseased tisst ried as ere 1 lling or adhesions about 


tendon 


1O Moto! 
1 
tendon mm ! suspected 


operation Adhesions within 


freed, but usual ndon is seriously damaged by invasio1 ie arthritic 


ranulations m4 rul f a tendon has occurred only operative 


Vv consist in resection and suture of the 


tendon seriously invad by the granulation tissue. If th 


tendon is seriously in\ suturing will be of little avail paration of the 
tendon at the suture lin at the weakest part of the tendon will soon occur 


In such instances th iseased portion of the tendon should be removed until 
healthy tendon is found. A tendon graft should be substituted for the diseased 


portion of the tendon '*. The results of any of these procedures, while usually 


helpful, have been much less gratifving than those observed in the traumatic 


separation of tendons. Our best results have been in tendon transfers, for exam- 


] 


ple, the indicis proprius to the extensor pollicis or the extensor carpi radialis to 


the extensor digitorum communis 
The general principles of treatment are the same as for other lesions in 


rheumatoid arthritis. Rheumatoid tenosynovitis in the early stages responds to 


treatment much the same as articular lesions do 


Its rate ol progression de- 
creases with improvement in general health. It responds somewhat to rest and 
support, to physical therapy, and to steroids. Occasionally spontaneous remis- 


sion of the tenosynovitis has been observed. In many instances, however, slow 
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progression of the lesion occurs despite treatment. Table I shows the results of 
treatment in patients with rheumatoid tenosynovitis who have been followed 
longer than one year. Only small swellings, less than one-half of an inch in 
diameter, were treated conservatively with heat and support. In most of these, 
the diagnosis was not verified by biopsy. There were sixty-five patients so 
treated. Thirty of these have been cured, that is, the tenosynovitis has disap- 
peared and has not recurred. In ten, the lesion has become smaller but is still 
present; 1n twenty-five there was no response to treatment 


TABLE J] 


TREATMENT OF RHEUMATOID TENOSYNOVITIS 
Cured Improved Unimproved 


30 
tisone KS 15 
20 
10 


‘umseribed lesions not larger than an neh in diameter were treated 


hydro ortisone repeated at two-week intervals Thirty-five patie 


this manner. Fifteen of these showed complete disappearanc« 
swelling, five were improved, and fifteen were not influenced by the treat- 


Masses on the tendons larger than an inch in diameter were excised. Ther 
were thirty patients with such lesions. Twenty patients were relieved completely 

recurrence, three had a slight recurrence of the swelling, and sev: 
SOO! f full recurrence of the lesion. It should be stated that it was not always 
possible to remove the granulomatous tissue entirely since this would hav 


required sacrificing essential anatomical structures. Tendon repairs including resu- 
ansferring of tendons were performed in twenty-four 


the ope ration restored good lunction In provement in 

nection was observed in two patients. In twelve no improvement occurred 

It is difficult to give figures of cure or improvement in rheumatoid tenosynovitis 

e disability in these patients is not static and the rheumatoid arthritis 
presents frequent exacerbations and remissions 

is been raised whether rheumatoid tenosynovitis is allie 

in etiology or in pathological manifestations to de Quervain’s disease * 

ping-finge ee We believe that the relationship between these lesions 

an incidental one probably associated with local trauma In rheumatoid 

tenosynovitis one always finds granulomatous tissue within and upon ti 

tendon sheaths with rheumatoid nodules in the pathological tissue. In de Quer- 

vain’s disease and in snapping-finger these changes are never found; one finds 

only mild thickening and narrowing of the tendon sheath with occasionally 


1° Localized constriction of the 


increased vascularity and round-cell infiltration 
tendon sheath associated with bulbous swelling of the tendon distal to the stenosis 
of the sheath is one of the characteristic findings. With rheumatoid arthritis 
particularly in patients subjected to repeated trauma about the hands, we see 
constrictive tenosynovitis both in the sheath of the abductor pollicis longus and 
extensor pollicis brevis and also in the sheaths of the flexor tendons of the 
thumb and fingers. We are unable to state that such constrictive tenosynovitis 
occurs more frequently in patients with rheumatoid arthritis than it does in the 
over-all population We have no reason to believe that de Quervain’s diseast 
and snapping-finger are a manifestation of rheumatoid arthritis. From our own 
observations and data of others, we conclude that these forms of tenosynovitis 
are most frequently the result of trauma with possibly an associated degenera- 
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] 
¢ 


ion of fibrous tissue. They have no direct relation to rheumatoid arthritis and 


not related to rheumatoid tenosynovitis 


SUMMARY 


1. Rheumatoid tenosynovitis 1s a common complication of rheumatoid ar- 


} 


thritis. Its slow, non-painful development often results in failure of recognition 


ing 
bli’ 


qlagnosis 


2. This lesion is found most commonly on the dorsum of the wrist, 


the extensor tendons. Diagnosis can be established only by histological 


examination of the diseased tissue. It can be suspected when swelling appears in 


1 upon the tendons in the presence of rheumatoid arthritis 
3. Treatn in the early stage should include heat, support, and relaxat 
~ ipplet ented by Injections : hydrocortisone 


weeks. When the swelling | large, excision of 


eon dvi uptur f tendons 


46 
‘tions ol 
the mass in 4 r t. Excision 
resulted 
per cent 
established between rheumat 


Talal r-fincer 
lappiIng-nnge 
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Tenosynovial Osteochondroma in the Hand 


BY ALLEN |! MURPHY, M.D., CHICAGO, ILLINOIS, AND 
TAMES N. WILSON, M.D., LOS ANGELES, CALIFORNIA 


Osteochondromata arising from or intimately associated with bone are com- 


mon. Such tumors occurring indepe ndent of bone are rare and the pathogenesis 1s 


less easily understood The rarity of recorded cases of soit-tissuc osteochondroma 


in the literature warrants the reporting of two cases of osteochondroma arising 
om the tenosynovial tissues in the hand. The recorded cases of tenosynovial 
osteochondroma show that there is a predilection for hands rather than feet and fot 


ion sheaths rather than extensor tenosynovial tissues. There 


flexor-tend is NO ¢vi- 


dence suggesting that these tumors are other than benign or that they recur aitet 


removal 
In 1923 Buxton reported the ec: f a violinist with 


tne palm attached by a pedicle the radial side of the 


a calcified chondroma in 
flexor-tendon sheath ot 


{ that ¢ a ecaleified chondroma attac¢ hed to the 


the ring finger. Another case was I 

flexor-tendon sheath of the index finger. He also described a specimen (1569, Old 
he 
lle¢ 


Catalogue), in the Museum of Kings’ Co re Hospital, London. which has several 


tumors attached to a tendon sheath. Examination showed these tumors to be com- 
posed of fibrocartilage. In regard to origin, Buxton supposed that cells capable ol 


1 strayed from their primitive basis in bone and had be- 


producing cartilage nad 
come attached to connective tissue. In 1927, Janik reported a calcified cartilaginous 


tumor the size of a hen’s egg attached to the sheath of the long flexor tendon of th 


thumb in a woman twentv-four vears old. Lewis, concerning tumors of the tendon 


t that benig1 osteochondromata mia a velop independent ol bone 


} ‘ A 


sheaths. wrot 
ust above the point where the tendon Inst rts, where precartilaginous tissue Usu- 


illv persists in the tendon. Morton, correlating the biological relationship of tumors 


of tendon sheaths, joints, and bursae discussed the possibility that the synovial 





1-A Fic. 1-B 


ind lateral roentgenograms show a calcific density overlving the radial 
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a primitive type of connective tissue closely related to cartilage and 
Under unknown conditions such a cell may undergo metaplasia in the 


‘ 


ection of cartilage and bone. Shepherd, in his article of 1942, reported a case oi 
] 


osteochondroma attached to the flexor-tendon sheath at the level of the proximal 
crease in the index fing r. The tumor was three-« ighths inch in diameter, the near- 
by tendon appeared healthy, and the microscopic section displayed hyaline carti- 
lage with bone formation confined to a few central areas. Geschickter and Cope- 
land in their discussion of rare benign tumors of tendon sheaths indicated that 
osteochondromata may arise within the tendon sheaths independent of 

ie. Of the seven cases of their series, one occurred on the flexor surface of 

ger. It was found that calcification and ossification appeared beneath the 
rhe cartilaginous lobules The evcle ol histological changes observer 

tumors was from connective tissue to cartilage and finally to bone, 


iting the histogen¢ SIS Ol intracartilaginous ossification. 


Fia. 5 
The attachment of the tumor to the flexor-tendon sheath as seen 
at operation. 
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TENOSYNOVIAL OSTEOCHONDROMA IN THE “HAND 1239 


The following case reports illustrate examples of tenosynovial osteochondro- 
mata in the hand. 


Cast l \ woman office worker fiftv-two years old who was right-handed, Was StrucK 
at the base of the right thumb by a filing-cabinet drawer. Several days later she noted a 
freely movable nodule over the dorsum of the base of the thumb. The mass was moderately 
tender and symptoms of local pain, aggravated by use, increased until she sought medical at- 
tention four months after the accident. Examination revealed a freely movable, firm, tender 
nodule lving adjacent to the short extensor tendon on the radial. side of the right thu 
Roentgenograms (Figs. 1-A and 1-B) revealed calcification in the soft tissue overlying th« 
radial aspect of the right wrist joint. At surgery an osteocartilaginous mass 0.5 centimeter in 
liameter was found lying along the course of the long abductor tendon of the thumb at- 
tached to the tendon sheath by a three-quarter inch villiform pedicle. Grossly the specimer 
by six millimeters. The surface was smoot! 
ind partly calcified. Microscopic examination (Fig. 2) indicated that the nodule was mainl) 
mposed of hyaline cartilage with a periphery of osteoid tissue. The transition zone at 


onsisted of a round, firm, gray-white nodule four 


he periphery of the tumor where cartilage was becoming calcified and osteoid tissue form- 
ng was noted (Fig. 3). Recovery was uneventful and at ten months there had been no re- 


urrer 


ice 


nded, re- 


itient of Dr. Joseph H. Boves). A housewife, sixty vears old, right-} 
ontusion of the left ring finger from striking it on a steel rack in 1918. Several months 


» thr 
1 on nree 


rd mov ible mass was noted on the volar aspect ) t! I ‘ It Ww is excised 


separate occasions, in 1920, 1923, and 1926. The tumor recurred, ! e following fifteen-year 


3 

period, probably due to incomplete excision. On our first exami ion, in June 1955, there were 
multiple tumors of the volar surface of the left ring finger ‘i \ mass was found in the 
middle segment on the radial side of ril i r originating from the flexor-tendon sheath 
Fig 5). Grosslv there were f« ur ir u } bulated pieces of cartilaginous tissue. The photo- 
crograph (Fig. 6) demonstrated a nodule f the tumor composed of a fibrous capsule 
irtilage and peril T é ot hone , und | it ri r\ hntention Three ve 


nd six 


irs 


DISCUSSION 
In reviewing these two cases, some of the features that warrant emphasis are 
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the following. Both patients were adult women. Neither gave a family history of 
a similar condition. Both gave a history of trauma preceding the onset of symp- 
toms referable to the tumor. The outstanding feature on physical examination 
was the presence of a firm, movable nodule that was slightly tender. The preopera- 
tive roentgenogram in one of the eases showed a calcific density lying in soft 
tissue In each case surgical exposure rev¢ aled a smooth-surfaced firm tumor w ith a 
pedicular attachment to the tendon sheat The fibrous, cartilaginous, and osseous 
components of these tumors were confirmed by microscopic examination. The tum- 
ors in this series were benign. 

The role of trauma in the pathogenesis of this tumor is speculative. In ou 
series of cases, it is probable that trauma precipitated a focus of irritation directing 
the patient’s attention to the area of tumor growth. The fibrous, cartilaginous, and 
osseous components Ol this tumor seem to indicate that tenosvynovial cells possess 


ultipotential variations 
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Delayed Advancement in the Repair of Lacerated 


Flexor Profundus Tendons* 


BY CARRUTH J. WAGNER, M.D., SAN FRANCISCO ALIFORNIA 


methods of treat- 

tendon graft when 

Dot! flexor followed - 
though pri tendons unde! 


tendon is lac 


7) + 


tendon 


problems of adhesion, and passage 


e sublimis on flexion and extension. Delay 


to heal, fractures to stabilize 
ive conditions 


, 
he temporary incomplet 


te extel 


ve shortness of the repaired tendon and 
hyperextension of adj: gers that occurs, particularly when 
procedure is performed iree fins This, of course, is « 
he incomplete separati f the fl fundus mi » supplying the long, 
and little fingers 

Incomplete 


} 


extension 
ve period. Wit! 


extension gradually increases; 
series, full extension was achie\ by al 


\ 


Le \ ill patients by the sixth month. When th 
rofundus of the long - Vitel : , 


nger is uniformly noted in the 


ng, le fing is advanced slight hyperextension 
proximal interphalangeal f tl 


noted during the fi 


irst Tew 


he 


acent unaffected fingers will bi 
months | This is due apparently to the 
relative lengthening of adjacent profu 1d which accompanies the ad- 
vancement of the lacerated ndu full extension of the affected finge1 
is realized the hyperextensior acent fi mes less apparent but 
on careful examination, a very slight 1 ual hyperextension can be demon- 
strated on full extension in t id 1t, ring, or long finger, as the case may be, in 
every advancement. The patients a imaware of this finding and it is not dis- 
ibling 


i 


Delaved advance) Ss series OnLV Where the laceration 
of the tendon is a insertion of the sublimis. In all patients, this 
* Read at the Meetin tl! 


New 
York, N. Y 
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TABLE I 


Total—27 Cases (5 with 2 fingers involved) 


(extremes 17—64) 


ww 


wal =I & OD 


Mean age 

Flexor pollicis longus 
Profundus, index 
Profundus, long 
Profundus, ring 
Profundus, little 


Full flexion 

Full extension 

Incomplete flexion (but reach palm 9 
Incomplete extension None 
Hyperextension in adjacent fingers 7 


tendon has been intact and functioning normally. With this limitation, the pro- 
cedure works equally well in all fingers. The problems of hyperextension of ad- 
jacent fingers does not occur when the flexor pollicis longus or profundus of the 


index are advanced, nor are these in turn affected by advancement of the middle, 
ring, or little finger profundi. 

As illustrated in Table I, the maximum delay in this series was seven weeks 
Little or no difference in the appearance of the proximal tendon end, its relative 


ength, or the postoperative course could be demonstrated regardless of the length 
of time that elapsed between the injury and the repair. Apparently maximum 
shortening occurs in the first three weeks and little change occurs subsequent to 
that time 

The proximal end of the tendon retracts in its sheath and rounds off without 
proliferation. Although it becomes slightly bulbous, in none of these patients was 
there any difficulty in passing the end through the sublimis opening into the distal 
portion of the finger 

The results with this method of treatment are uniformly good. All patients in 
this series gained full extension and were able to touch the palm on full flexion 
All but eight of the twenty-seven patients were able to reach the distal palmar 


Fic. 1-A Fic. 1-B 1-C 


\ shipyard employee, forty-five years old, suffered a crush wound to the middle phalanges 
of the long and ring fingers. Flexor profundus tendons were lacerated 1.5 centimeters from 
the distal joint on the long finger and two centimeters on the ring finger. 

Wounds were carefully debrided and closed. Tendon repair by advancement was accom- 
plished five weeks later. Photographs illustrate function six months past injury 
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crease with the finger tip, and of these six had, in addition to the tendon lacera- 
tion, bone or joint injury. The patient illustrated gained full flexion of the long 
finger but failed to reach the distal palmar crease with the tip of the ring finger by 
one centimeter 

If the use of the procedure is limited to those patients in whom the laceration 
is distal to the insertion of the sublimis, the maximum advancement will be about 
2.5 centimeters. Usually the laceration occurs with the finger in flexion and the 
average advancement will be one to two centimeters. 

This method of treatment is not advocated for lacerations of both tendons 


} 


proximal to the proximal interphalangeal joint 


Distal TenGon Sfhump 


Terdon €ac/ 


fRroxima(/ Tewdow 
End engulfed 

(iv fish meethed 
svsertion 

Sufures Tred oveR 


Bulten AF Finger tp 


Fic. 2 


Technique u attaching advanced tendon to distal stump 


TECHNIQUE 

Upon admission, the wound resulting in the laceration or separation of the 
profundus tendon is carefully debrided, irrigated, and repaired with fine inter- 
rupted sutures. Care is taken to ensure primary healing of the skin and subcu- 
taneous tissue. The tendon is ignored; no attempt is made to suture digital nerves 
at this time if they also are lacerated. If there has been loss of substance, primary 
flap grafting is performed using the adjacent finger, the abdomen, or other arm. 
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If fiexion creases are crossed repair by Z-plasty is important to prevent contrae- 
ture of soft tissues. Associated fractures are reduced and fixed with pins when 
indicated to ensure reduction and stability 

The finger is then splinted in a position of function and held until healing is 
complete. This may require two to six weeks. After the soft tissue is healed, a 
period of exercise, passive motion, and massage is usually necessary to regain 
pliability of the skin and joints before tendon advancement can be performed 
Fractures must be stable and joints must be free before the tendon restoration is 
accomplished 

The advancement of the tendon is accomplished through a mid-lateral finger 
incision. Sheath and pulleys are freed late rally and reflected with the skin flap 
When the digital nerves have been lacerated they 


are repaired at this time in the 
usual manner with fine silk 


Usually the proximal end of the flexor tendon has retracted into the palm 
necessitating a transverse incision near the distal crease. The tendon end is 
threaded back through its tunnel and delivered into the finger. The distal end is 
resected first proximal to the distal interphalangeal joint and fish-mouthed. The 
proximal end is then advanced into the divided distal end and held in place using 
stainless-steel wire tied over a button after the method of Bunnell (Fig. 2) 

In resecting the distal end of the tendon, care must be taken not to separate 
the insertion from its volar capsular attachment. The tendon will freely glide over 
this joint if the tendon is resected just proximal to the joint and then split 
transversely. This will allow the proximal end to be engulfed and supply consid- 
erable surface for union to occur. If the insertion is freed from the volar plate, 
injury to the volar capsule will result and a subsequent painful flexion contrac- 
ture may occur. 

Following repair, it will be noted that the affected finger will be held in 
varying degrees of flexion depending upon how much advancement was necessary 
and how much contracture has occurred during the period of delay. Postopera- 
tively, the hand should be splinted in sufficient flexion of the wrist to allow: the 
finger full extension of the distal two joints 

Subsequent handling follows the same course of any te ndon re pair The pull- 
out wire is removed at three weeks and graduated exercises and other physical 
therapy initiated in the usual manner. Full flexion is gained rapidly. Full exten- 
sion of the finger with the wrist in dorsiflexion may require several weeks. In 
none ol! our patients has tendon-lengthening been required 


i 


CONCLUSION 


Several methods of treatment are available for repair of the flexor profundus 
tendon lacerated distal to the insertion of the sublimis. Attention is called to the 
less well known method of repair by delayed advancement. Uniformly good re- 
sults may be anticipated if certain basic principles are observed 
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Congenital Pseudarthrosis of the Tibia * 


H. B. BOYD, M.D., AND F. P. SAGE, M.D., MEMPHIS, TENNESSE! 


and the ly ‘ ot Tennessee Co ede of Ve licine, Vemphis 


In this paper, recommendations are made regarding the management of 
congenital pseudarthrosis of the tibia. Fifteen patients, operated on for this con- 
dition by members of the Staff of the Campbell Clinic, are reported 

Experience has shown that following an initial successful bone-grafting 
operation, refracture is common during growth and that, therefore, end-result 
studies made before skeletal maturity are not reliable. Seven of our fifteen pa- 
tients have now reached skeletal maturity, and end results can be reported 
not only regarding treatment but also regarding social and economic status. These 
seven have previously been reported in 1941° and 19487; in 1948 only one had 
reached skeletal maturity. Eight more patients have been treated since 1948 
none of these can be included in an end-result study because none have reached 
skeletal maturity. They are of interest in regard to pathology and methods of 


treatment 


CASE REPORTS 
»Ha é Nou Reached Skeletal Maturity 


yf twenty-seven months on July 6 
ice early infancy, and she had sustained a 
months following a minor fall. Non-union had per- 
i brace ior six months On idmissio! 


vas thought that the fracture 


mother’s tibia was applied and 

ked about the site Postoper atively the 

months. The wire loops were removed 

roentgenograms made fourteen months after operation showed 
formation of the medullary canal 
of the anh was treated by s ipramawiieoiar osteotomy at the age 
-half grafting. This healed readily with cast 


fibula alone in the opposite leg witl 


the left, at the age of 


She v ist el ebrual it thirt fiive vears ol hirty-two and one-half vears 
ollowing onlay grafting ig - ind 1 t that time she had no complaints referable 


to the lower extremi ht ie we ( qual length, but both ankles remained in approxi- 
mately 20 de grees vaigu ielorml ne wa wiuate nurse, had married, had a child, and was 
i social and economx« 

Tissue remov he time of her initial operative procedure was not studied microscopically 


foot was diagnosed as neurofibroma 


ind one-half vears old, was first seen at the Campbell Clini 

mit vith motion in the tibia, had been noted at birth; and 

many ca i-tait spot vere present on the | \ “here w iS tapering ol the bone ends of the tibia 
ind fibula when the « d is first seen a inic; one operation for the correction of the de- 
ormity had been di it the age of nine months. At the age of two vears and seven months, a 
lengthening of the vce nd « Hallock operation *°, with iliac chips from the mother being 
ised, were done. A vear later t grafts had resorbed and clinical motion was present at the site 


of the pseudarthrosis 


* Read in part at the Joint Meeting of the Orthopaedic Associations of the English-Speaking 
World, Washington, D. ¢ May 12, 1958 
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Fig. 1-A: Case 1 Original pseudarthrosis top left 
Fig. 1-B: Four months after massive onlay bone graft. 
Fig. i-C: Thirty-two and one-half years after onlay bone graft 


On March 2, 1939, massive single onlay grafting was done, tibial bone from the mother being 
used. The graft was held in position by four Vitallium screws. Postoperatively the extremity was 
immobilized in a toe-to-groin cast for five months; a heel-to-groin brace was used for a year (Fig 


2-B). Fourteen months after operation the screws were removed. He continued to use a heel-to- 
groin brace for another two years (Fig. 2-C). The brace was then discarded against advice 
Three years and seven months following the onlay grafting, the child fell from a merry-go- 
round and sustained a fracture of the tibia and fibula at the site of previous pseudarthrosis. Non- 
union persisted in spite of immobilization in a cast for two and one-half months; the bone ends 


showed progressive absorption. 

On June 4, 1945, at the age of ten and one-half, dual onlay grafting was done, the opposite 
tibia being used as the donor bone. Internal fixation was obtained by four screws. Use of a cast was 
continued for one year, and a heel-to-groin brace for four years. 

Roentgenograms, made seven and one-half months following the dual onlay grafting, showed 
solid union (Fig. 2-D), and roentgenograms, made thirty-six months after operation, showed a 
well established medullary canal. He was last seen at the age of twenty-three years, twelve and one- 
half years after the last operative procedure (Fig. 2-E). There was three-quarters of an inch 
shortening of the right tibia with only one-quarter of an inch over-all shorten‘ng of the entire 
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Fig. 2-A: Case 2. Original pseudarthrosis 

Fig. 2-B: Eight months after massive onlay bone-grafting. 

Fig. 2-C: Three years after massive onlay bone-grafting. There is union but also constriction of 
the bone and narrowing of the medullary canal. A reinforcing bone graft should have been applied 


at this time 
Fig. 2-D: Seven and one-half months after dual onlay grait: solid untlon. 
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extremity. On the anterior projection, a 5-degree valgus deformity of the tibia and a 15-degree 
valgus tilt of the right ankle were noted; on the lateral projection a 10-degree anterior angulation 
of the tibia was seen 


ot 
investigation 


V 8 


The patient had no complaints relative to the leg but did have multiple 

neurofibromatous nodules over the body and a severe thoracolumbar kyphoscoliosis 
He had been economical! 

convi ted { 


y productive in a gainful occupation only a few months before being 
1 misdemeanor and imprisoned. When | 
ypic Eran 


ast seen, he was undergoing psychiatric 
From a social and economic aspect, this should have been classed a successful case 
nation 


The tissue removed from the site of pseudarthrosis at the time of single onlay grafting showed 
large masses of heavy, sclerotic bone and hyaline cartilage embedded in dense but cellular connec- 
tive tissue. There was active osteoblastic and osteoclastic activity and areas of chondroid change 
away from the main site of activity. No neurogenic elements were seen 
thickening of the walls of the muscle arteries 


There was considerable 


n the periosteum there was cellular fibrous tissue resembling fascia and quite similar to that 
in which the pseudarthrotic joint was embedded. Occasional small nerve trunks were seen 
did not appear abnormal 


Again, some of the muscular arteries had thickened walls. 


they 
Tissue removed at the time of the dual onlay grafting showed two masses of dense, newly 
formed bone which came to rather blunt points in cellular fibrous tissue, like that described above, 
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CONGENITAL 


intervening between these tv fragments. This connective tissue was osteogenic. No neurogenic 
elements were seer Dut no large irteries were present 
No tissuc 8 avaliable from the h wo operative procedures 


CASE 3 |, was first seen on Ju 19, 1939, with a history ol 
inunited tibia h A fibular grait irom the opposite leg had beer 
upplied at ' followed by cast immobilization for three years, but non-uni 

persisted « oentgenographically. There was three-eighths of an inch shortening on 


five years, dual onlay graiting was 


months later, the screws were removed. Roent- 
yut a medullary canal was not established 


of eight 


w three-eighth i an inch longe 


persisted 


in the form <« 


lost to tollow- ) it im the present 


vrence Kernan Hospital in Mary! 


ne iDila I mul and persist 


second dual 
ition 


ckness 


is mal 


tex 


in Hospi n March 1958. I 
iron igh school and bu college 


d been able lead a norn 
1 nine-month-old child 


l nd lower thirds 


middie an 


tibia but there was no 


thor 
won 


r immobiliza 


ind one-half | onlay bone-graf ing 
omplished. Roentgenograms le four months later 
immobilized it cast for six months and in a brace for two 
n used for internal fixation were removed ten months after 
operation, eleven months postoperatively showed union well estab- 
shed 2 good medullary canal: the st in the upper third of 

ympletely disa ired without treatment 

1947, the boy, a e age hil n vears and four months postopera- 


The aff d leg was three-quarters inch longer than the 
afé-au-lait spots wer¢ 


nd tibia with mild antero- 


opposite of the foot was present. ( 
present on the Roentgenograms showed a sou 


dial bowing 
No further personal follov ventgenograms have 
1958 stated that at age twenty-six, eighteen vears and three months 
mal 


been obtained, but a report from the 


patient's father in January 
postoper atively, the vo ing Man was doing sea duty with the merchant marine with no limp 
s leg. Socially and economically, then, we consider the result successful 


no disability in hi 


Vicroscopic Examination 


The tissue removed at the time of « lrettage and dual onlay graiting showed the bone. both 
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proximally and distally, to be dense and heavy. There was a very active osteoblastic process. Th 
ends of the two segments ended abruptly with only small, blunted spicules extending into a zon 
of cellular fibrous tissue which showed some cartilaginous metaplasia and an occasional small cyst 
In a few points, the cartilage united the bony trabeculae, and here and there was seen to be minimal 
osseous union. Good callus was present on one cortical aspect of the lesion, but there was amorphous 
material reflecting a degenerative change in this callus between the segments of the cortex. No 
neurogenic elements were seen 


Case 5. J. E., a five-vear-old white boy, was first seen at the Campbell Clinic in September 
1941. From his foster parents, it was learned that the child had struck his left leg against a table 
and presumably sustained a fracture at thirteen months of age; however, they thought that this 
leg had been crooked prior to the fracture. His leg had been immobilized in a cast for eight months 
and in a brace for three years. Roentgenograms at the time he was seen at the Campbell Clini 
showed a typical pseudarthrosis at the junction of the middle and distal thirds of the left tibia, with 
tapering of the bone ends and overriding of the fragments. Café-au-lait spots were noted on his 
body. On September 15, 1941, at age five years, a dual onlay bone-grafting was done, tibial bone 
from the foster father and internal fixation by four Vitallium screws being used. Postoperatively, 
cast immobilization was continued for five and one-half months, and then a brace was applied 
Two and one-half months postoperatively, his leg was clinically solid, and weight-bearing, in a 
brace, was allowed approximately six months after operation. Roentgenograms, made at this time, 
showed obliteration of the fracture line and union of the graft to both tibial fragments. Two months 
later, eight months postoperatively, the screws were removed, and roentgenograms showed com- 
plete union of the dual graft and obliteration of the fracture line; but moderate anterior angulation 
was present 

Roentgenograms, made two years and eleven months after operation, showed a fairly well 
developed medullary canal, but anterior bowing and valgus deformity of the ankle which had been 
present postoperatively had increased. The affected lower extremity was three-quarters of an inch 
shorter than the opposite one; however, the femur on the affected side was longer 

Periodic roentgenograms, beginning at three years and four months after operation, showed 
the progressive development of a fatigue fracture without callus formation and associated with 
sclerosis of the bone about the site of former pseudarthrosis. There was noted to be gradual narrow- 
ing of the medullary canal. A complete fracture occurred August 14, 1946, five vears postopera- 
tively, when the patient, wearing a brace, slipped while going down steps 

A below-the-knee amputation was performed on September 2, 1946, at approximately age ten 
At this time the affected tibia was one and one-half inches shorter than the normal one, and 
roentgenograms showed marked absorption of bone about the fracture site 

After the below-the-knee amputation, the patient was very quick to adjust to his prosthesis 
and when last heard from in January 1958 was carrying out practically all the normal activities of 
any young man of twenty-one years. 

Although this patient from a reconstructive standpoint is considered a failure, both the patient 
und his foster father are fully convinced that below-the-knee amputation was the procedure of 
choice following refracture, in view of the possibility of repeated surgical attempts to gain union 
with the outcome in doubt, and the ultimate outcome as to the usefulness of the leg likewise in 
doubt 


Wie rosco pic Examination 


The tissue removed at the first operative procedure showed the presence of an adventitial 
bursa between the skin and the bone ends. The bone consisted of segments of somewhat sclerotic 
irregular bone embedded in dense, very cellular fibrous connective tissue. The tissue seemed to be 
undergoing metaplasia to cartilage or cartilage-like material in a few areas. At one point, the bone 
resembled the bone that would be seen in a subchondral bone plate. No neurogenic tissue was seen 

The amputated lower leg included the site of pseudarthrosis. The bone was very dense and 
sclerotic. There was small callus on one surface. The marrow spaces were filled with a cellular 
fibrous tissue which became more cellular and had a distinct whorled appearance as the site of the 
non-union was approached. Distal to this, in either direction, osteoblastic activity was pronounced, 
but near the site of the pseudarthrosis, the bone trabeculae ended rather abruptly in very cellular 
fibrous tissue which contained amorphous debris. Near this, osteoclastic activity was so pronounced 
that it was noted to be the most striking feature of the specimen. The osteoclasts were arranged in 
palisade formation in many areas and far outnumbered the osteoblasts. The picture was reminiscent 
of what one might see in hyperparathyroidism. It was noted that the stroma here might erro- 
neously be interpreted as neurofibroma 


Case 6. R. K., a white boy, seven and one-half years old, was first seen at the Campbell 
Clinic on March 2, 1943. Anterior bowing of the right leg had been noted at birth, and roent- 
genograms made shortly after birth showed increased tibial and fibular bowing. The tibia was solid 
and the diameter of the bones remained normal. Roentgenograms made six months later showed a 
completely fractured fibula with absorption of the fragments, and a decrease in the diameter of the 
medullary canal of the tibia with increasing sclerosis. Casts were used intermittently for immobili- 
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zation from age eight months to age two years. A corrective osteotomy of the tibia was done. This 
resulted in non-union 
At the age of four and one-half years, inlay grafting had been done, bone from the opposite tibia 
being used. Non-union persisted, and the leg had been supported in a brace until the time of his 
admission to the Campbell Clinic. At that time he had a typical mobile pseudarthrosis of the tibia 
ind fibula with a two and one-half inch shortening of the affected leg. Many café-au-lait spots were 
noted over the body, and one tumor which was thought to be neurofibroma was present on the 
sole of the left foot. On March 3, 1943, a dual onlay bone graft was applied, bone from the mother’s 
tibia being used. Internal fixation was obtained with four Vitallium screws. Cast immobilization 
was maintained for three months and a brace was worn for three and one-half months. At this 
time, although the fractures had solidly united, he sustained a fracture while walking in a heel-to- 
groin brace at the level of the proximal screw in the distal fragment. The limb was immobilized 
in a cast for another three months. On January 4, i944, at the age of eight, dual onlay grafting with 
bone from the father’s tibia was done. At the time of the operation a fracture occurred through 
steoporotic bone just above the level of the ankle at the lower end of the graft. Immobilization 
in a toe-to-groin cast was maintained. Roentgenograms made ten months postoperatively showed 
inion of the graft with both tibial fragments, with complete obliteration of the fracture line; the 
supramalleolar fracture had likewise united, but with anterior angulation. The patient was last 
seen at the Campbell Clinic in October 1944 and was subsequently followed by Dr. Leo Mayer 
from whom later study was obtained 
The patient continued to wear a brace from 1944 until 1952. In June 1952 he sustained a frac- 
ture at the site of angulation of the distal portion ol the tibia. This was first treated by immobiliza- 
tion in a plaster cast for one month. Later an ankle fusion was performed, and a medullary rod was 
inserted through the ankle up across the site of pseudarthrosis. Absorption of bone in the region 
of the fracture again occurred, and in July 1953 multiple cortical and cancellous iliac grafts were 
placed in a gutter at the site of pseudarthrosis and in both fragments. Immobilization was obtained 
by a toe-to-groin cast. In December 1953, five months postoperatively, roentgenograms and clinical 
examination revealed solid union of the leg. The medullary nail was left in place 
When last seen on February 3, 1958, the patient walked with a mild limp. He had two and 
three-quarter inches shortening of the right leg. However, the ankle had been fused in equinus 
position, so that with a two and one-half inch elevation of the heel alone inside his shoe, the pely 1s 
was ke pt level. The leg was smaller in diameter than the opposite one and the skin was consider- 
ibly scarred, but the patient had graduated from college and was employed as an accountant, in 
ipation he traveled about the sidewalks and subways of New York City each day. His 
ions were primarily confined to inability to participate in athletics. He was last 
twenty-one, fourteen vears after the second dual oulay graft and four and 
fter the application of multiple chip grafts about the fracture site supplemented 
indwelling medullary nail. The nail was still in place and causing no disa- 


i 
the soft tissue ix neath the cak ineus 


from the site of pseudarthrosis at the time of initial dual onlay grafting 
containing a moderate number of vessels which did not seem to be 


be undergoing mucinous change in some areas: no neurogenk 


removed at the time of the second dual onlay graiting showed a large mass of dens« 


rotic bone which was in a quiescent phase. The soft tissue was extremely cellular, and a foreign- 


lv reaction was noted with hemorrhage. The most striking feature was a marked hypercellularit, 

fascia-like connective tissue which blended into adj went fat, with s ‘pta coursing into the fat 

‘his was said to resemble the fibrocytic proliferation seen in a Dupuvtren’s lesion or fascial fibroma 
was no evidence of abnormality of nerve tissue; verv few nerve fibers were present 

ns removed at the time of the last operation, in 1953, showed osseous tissue which was 

There was scar formation in the marrow spaces. On the periphery of the non-viabl 


ireas of callus formation were noted 


Cask 7. V. L.3., an eight-year-old white girl, was first seen at Campbell Clinic on February 2, 
1944 (Fig. 3-A). A deformity of her right leg had been noted since she began walking at the age of 
nine months. Since that time she had been treated intermittently by cast and braces. There was 
clinical evidence of a mobile pseudarthrosis of the tibia and fibula, with marked valgus deformity of 
the lower third of the leg; a questionable café-au-lait spot was present on the chest. 

At the age of eight, on February 8, 1944, dual onlay bone-grafting was done, bone from her 
father’s tibia being used. Seven months later, the grafts had united with the fragments of the tibia 
but the fracture line was still present. Cast immobilization was maintained continuously for twenty 
and one-half months, during which time the dual onlay graft was gradually absorbed and the 
deformity recurred (Fig. 3-B). On November 26, 1945, a second dual onlay graft was applied, bone 
from the opposite tibia being used. The patient was discharged wearing a cast on June 1, 1946, 
ind has subsequently been followed elsewhere (Fig. 3-C). The screws through the proximal 
fragment were removed three and one-half vears after the second dual onlay grafting: immobiliza- 
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tion was maintained by means of a cast for one vear, and a brace was worn continuously 
of twelve years and three months. The medullary canal was re-established three months post- 
operatively; the grafts showed union nine months postoperatively. However, the bone 
and angulated in the lower third of the tibia 

The patient was last examined elsewhere at our request on January 29, 1958 Fig 3-D At 
+) ? 


iat time she wore a leg brace with free motion at the ankle. She discarded the brace in the evening 


when walking ab , ise for as long as an hour without pain. She had no complaints referable 


to the knee, leg, ankle. or foot, a walk five or six blocks without tiring. For the 


previous one and one-half vears, she had work forty-hour week as a secretary. She had a func- 
tional range of motion in her ankle but moderate varus deformity of the heel and mild adduction of 
the part of the foot. The ri owe <tremity was one and quarter inches shorter than 


Roe ntgenograms showed 


previous pseudarthrosis with 


remained in th iffected tibia 


married am ( ’ ] a a Clai and economic success 
Aivon 


removed at the ration showed dense scleroti 


were present giving I il ippearance,. very littie osteoblast 
filbr § | fibrohva!l . 
hbrous and hbrohyaline « 
s con! i , sant 
one n 


showing 


reached skeletal maturity. All seven had 

is. From the surgeon’s point of view, one Case 

‘low-the-knee amputation three were moderately 

successt two of these ‘ases 3 and 7) needing braces, and one (Case 6) needing 
a shoe elevati and three were successful (Cases 1, 2, and 4). From a social and 
economic pou view, all were successtul except one (Case 2 and this surgically 


success al failure (Case 5) was a ial and economic success 


Fic. 4-A 
Original pseudarthrosis 
s after the first dual onlay 
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Group II: Patients Who Have Not Re ached Skeletal Maturity 


Case 8. E. V.. a four-vear-old white girl, was first seen at the Campbell Clinie January 15 

1949 (Fig. 4-A). Prior to this time she had had two operations. At the age of two she had tripped 
ind bruised her leg, and a small tumor had developed on the lateral side, the histopathological 
description of which was unobtainable. The tumor was removed, and the leg was immobilized in 
plaster for three months. When the plaster was removed, the child fell or was struck, and the tibia 
was fractured. After closed reduction, the leg was immobilized in plaster for two months. Non- 
— occurred which was not painful; there was, however, considerable deformity and anterior 


ungulation. A second procedu the nature of which was not known by the patient, was performed 


but non-union persisted 


/2-//-5 0 


Fic. 4D 
Fig. 4-C: Twenty-three months after the first dual onlay graft, showing union ot the grafts with 
the tibia 
Fig. 4-D: Forty-six months after the first dual onlay graft. The medullary canal has been re- 
established. but there is constriction of bone at the site of previous pseudarthrosis \ reinforcing 
graft should have been applied at this time 


On January 14, 1949, at the age of four, a dual onlay graft was applied, bone from her mother’s 
tibia being used (Fig. 4-B). Cast immobilization was maintained for six months. A brace was used 
for five and one-half vears. The grafts united (Fig. 4-C), and the medullary canal re-formed (Fig 
i-D 

Approximately four and one-half years after the dual onlay grafting, she was struck by another 
hild. and although in a brace she sustained a fracture at the site of the original pseudarthrosis 
Fig. 4-E). On July 1, 1955, at the age of ten, a second dual onlay graft was applied, bone-bank 
tibial bone and five screws being used (Fig. 4-F). She was maintained in a cast for five months and 
it brace for twenty-five months—until the time of writing. Union of the grafts with the tibia 
had been seen roentgenographically at four and one-half months, and reestablishment of the 


medullary canal at thirt months postoperativel\ 
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The child was last seen at the Campbell Clinic in January 1958. At this time the five screws 


vere removed under general anaesthesia, and reinforcing homogenous rib grafts were placed about 
the tibia (Fig. 4-G). A thorough examination failed to reveal the presence of café-au-lait spots o1 
other stigmata of neurofibromatosis. At the time of writing she was twelve years old and had not 


reached skeletal maturity. She will continue to wear a brace until she does 
VW icrosco pie Examination 


The tissue removed at the first dual onlay grafting showed a compk x pathologi ul picture 


Large areas of dense sclerotic bone were either surrounding or being encroached upon by fairly well 
defined masses of highly cellular connective tissue which was actively osteogenic and ‘in®*whic! 





Fig. 4-E: Refracture upon minor trauma 

Fig. 4-F: Six months following second dual onlay graft 

Fig. 4-G: Union two and one-half years after the second dual onlay graft. One month’ before this roent- 
genogram was made, the screws were removed and reinforcing grafts placed about the site of previous 


pseudarthrosis 


there was a pattern of bone formation reminiscent of fibrous dysplasia. Areas of this connective 


tissue appeared to be old and showed hvalinization. Between the ends of the bone it the site of 


pseudarthrosis, there was a definite line of this tissue se parating the two fragments, and both active 
osteoclastic and osteoblastic processes were present Sections of the periosteum showed a cellular 
osteogenic connective tissue which resembled that seen in fibrous dysplasia 

In the tissue removed at the second dual onlay grafting, dense, heavy, bone trabeculae were 
seen with some hyaline cartilage in apposition. Dense, rather hyalinized connective tissue was also 
seen, containing thick-walled vessels and some large nerve trunks which were densely enmeshed in 
this tissue These nerves were in an abnormal location or had been encased in the dense s« ar tissue 


a three-month-old white girl, was first seen at the Campbell Clinic on March 
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A small cystic lesion is developing in the tibia, and a complete pseudarthrosis of the fibula has 
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Approximately eight years after curettage and graft 


occurred, 
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Photomicrograph of material curetted from a cystic lesion at the site of pseudarthrosis. A large, 
heavily calcified, V-shaped trabecula of metaplastic bone is the dominant feature here. The stroma 
is cellular, the cells are plump, oval, and spindle-shaped, and a mass of osteoid is present in the 
upper right corner. This picture is indistinguishable from that of fibrous dysplasia 


27, 1950. A mass was noted on her leg in which there was bowing, and roentgenograms revealed a 
rather extensive cystic lesion involving the middle and lower thirds of the right tibia (Fig. 5-A 
On March 28, 1950, the cyst was curetted and the defect packed with slivers and chips from het 
mother’s ilium (Fig. 5-B). Postoperatively immobilization was maintained by means of a toe-to- 
groin cast for three and one-half months until roentgenograms revealed almost complete oblitera- 
tion of the previously grafted cystic area. At that time, an osteoporotic area was seen just below 
the graft this was interpreted as persistence ol the cyst Fig 5-C). She was followed at six-week 
intervals until nine months postoperatively, at which time roentgenograms revealed that the 
cystic area in the lower third of the tibia was practically obliterated and the medullary canal had 
heen reestablished. In view of persistent angulation of the tibia, a bow-leg splint was applied for 
night use and a bow-leg br: was worn for day use. She was then seen at intervals of three months 
six months (Fig. 5-1), and twelve months (Fig. 5-E-), with no evidence of recurrence of the cystic 
irea until January 25, 1958. The brace had been discontinued after approximately one and one- 
half years. At her last visit the patient was normally active for a child of eight years. There was 
no shortening of either lower extremity, and no evident deformity. In roentgenograms made at 
this time, the tibia appeared essentially normal, with mild anterior bowing in the middle, but a 
small cystic lesion had developed in the anterior cortex at the site of the lower level of the previous 
cystic lesion, and a frank pseudarthrosis of the fibula had occurred Fig 5-F \ thorough examina- 
tion of the child failed to reveal any café-au-lait spots or other stigmata of neurofibromatosis 

This child will be followed at regular intervals, and if the cystic lesion shows evidence of in- 
creasing in size or of failure to disappear, it will be prophylactically curetted and packea with 


cancellous bone 


Vicroscopic Eramination 


The tissue removed March 28, 1950, was very cellular and fibrous, containing spicules of 
metaplastic bone. The picture was at least highly reminiscent of, and probably indistinguishable 
from, fibrous dysplasia 


Case 10. J. B. W., a nine-month-old white girl, was first seen at the Campbell Clinic Novem- 
ber 3, 1953, with a history of a deformed left leg since birth. At age six months, a diagnosis had 
heen made of congenital pseudarthrosis with no initiating trauma. Initial roentgenograms showed a 
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fixed pseudarthrosis with a cystic lesion in the tibia. No café-au-lait spots or other congenital 
inomalies were seen. The ¢« xtremity had been immobilized in a toe-to-groimn cast tor three months 
On November 4, 1953, dual onlay grafting of the left tibia 
lone. Postoperatively immobilization was maintained 
, 


woentgenograms 


with bone from her mother’s tibia, was 
in a toe-to-groin cast for four months 
it that time showed absorption of the graft about the distal fragment 

On March 3, 1954, a second dual onlay bone graft was applied, bone-bank cortical bone sup- 


plemented with autogenous fibular bone being used. Immobilization was maintained by a toe- 


to-groin cast for three and one-half months, and a heel-to-groin brace was worn for twenty months 
Follow-up roentgenograms showed gradual absorption of the graft. On March 8, 


1956, at the age 
of three vears and three months 


a third dual onlay graft was applied, bone-bank tibial bone 
being used. Immobilization was maintained by a toe-to-groin cast postoperatively for fourteen 
was worn for four months. At this time 
fracture below the graft through an osteoporoti defect 


1958, the extremity was 


months: a heel-to-groin brace she sustained a fatigue 

I When the patient was last seen in January 
again immobilized in a toe-to-groin cast: the new fracture showed no 
tendency toward union. Open reduction with reapplication of a bone graft and placement of a 
ullar ail in the tibia is now contemplated 


he tissue removed at the first operation showed a thickened periosteum which was extremely 


process consisting in proliferation of fibroblastic cells which in some 
irl anged and in others had a distinct whorled arrangement 
vere Vast ir. The periosteum showed i hyperplastic 


that seen in fascial f 


ellular due to a hyperplastic 
places were irregularly Irregular areas 
process which was said to be closely analogous 
ibromatosis. The bone removed was dense and sclerotic. At the end of each 


t i large mass of hyaline cartilage which was covered by 


fragment, there was periosteum or perichon- 
drium. Active bone formation was present 

The periosteum removed at the second operation resembled that removed initially; it showed 
which was due to hyperplasia, a proliferation of fibroblastic cells which blended into the 


lar adjacent fascia-like tissue The tissue 


lhularity 


in one area had an obviously osteogenic 


poten- 
ulae of bone had been produced 


tiality, since small trabe« 4 few nerve fibers were isolated in the 


onnective tissue and showed what was interpreted as a degenerative change 
The tissue removed at the t 


i 
hird operation showed again marked cellularity 
’ adj went less | 


and prolieration 
ellular connective tissue or fascia-like tissue. Again 
1 tumor but did resemble fibromatosis. In areas, there was seen to 
o cartilaginous metaplasia. A space lined with what looked like 


ance was also seet 


B. B., a seven-month-old white boy, was first seen at the Campbell Clinic July 6 


1956, with a noticeable deformity in the left lower extremity; this had 


i been present trom the 
child had been seen by a physician and a diagnosis made of congenital 
pseudarthrosis of the tibia. On examination at Campbell Clinic there was a fixed pseudarthrosis 
of the middle and distal thirds of the left tibia (Fig. 6-A), with no evidence of 


spots or other stigmata of neurofibromatosis. On Julv 11, 1956, dual onlay grafting was 


Immobilization was maintained 
During cast immobilization there was absorption at the 

site of pseudarthrosis and progressive recurrence of the anterior angulation (Fig. 6-C 
On February 8, 1957 (Fig. 6-D), a triangular medullary nail was inserted retrograde at the 
distal fragment down anterior to the ankle 
fragment for stabilization 


the tibia 


second dav of | when ti 


lished, bone from his mother’s tibia being used (Fig. 6-B 


postoperatively by a toe-to-groin cast 


joint and calcaneus and thence up through the proximal 
An autogenous fibular grait with tibial shavings was then placed about 
Again immobilization was achieved postoperatively by means of a toe-to-groin cast 

When next seen on February 5, 1958 (Fig. 6-E), roentgenograms showed union of the pseudar- 
throsis with such growth of the distal fragment in length that the distal end of the medullary nail 
which had initially extended into the sole of the foot beneath the 


calcaneus was now seen to lie at 
the level of the neck of the talus 


Although the pseudarthrosis had united, the bone showed signs 
The child was therefore hospitalized along with his mother, and under 
he densely adherent and thickened periosteum was widely resected and an 
ancellous graft from the mother was placed about the site of pseudarthrosis medially, 
posteriorly, and anteriorly (Fig. 6-F). Postoperatively 
toe-to-groin cast 


of decreasing in width 
gener al anaesthesia t 


iliac ¢ 


immobilization was again maintained by a 
The cast will be left on until union of the graits has occurred 


it which time a 
brace will be prescribed 


Vicroscopic Examination 


Tissue removed at the initial operation showed fibrous tissue within which there were two 

ireas of bone. Within the bone, marrow cavities were noted. The bone appeared to be active 
but some of the marrow spaces were filled with soft fibrous tissue 

Tissue removed at the second operation (insertion of 

portions ol 


wteogenk ally 


the medullary nail) showed, again, 
fibrous tissue in which were noted granulation tissue, and fragments of bone and 
cartilage The bone here was seen to taper toa point, was very dense and sclerotie and on the tip 
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Fic. 6-G 
Photomicrograph of material referred to as “thickened periosteum,”’ removed from the site of 
pseudarthrosis. This highly cellular fibroblastic tissue is referred to as hyperplastic connective 
tissue and resembles histologically the tissue of fascial fibromatosis. The poorly demarcated plane 
of tissue at the bottom of the picture which contains the two small arteries represents the periph- 
eral confine of the proliferating fibroblastic tissue and is continuous with periosteum. This is 


} 


typical of the tissue found in those cases in which there is a narrowing of the bone 


was covered by irregular hyaline and fibrocartilage. The connective tissue was not unusually 
cellular but did show a foreign-body reaction. No neurogenic elements were seen 

Tissue removed at the third operation showed a markedly thickened periosteum in whicl 
were embedded small trabeculae of bone. Again a foreign-body reaction in the fibrous tissue was 
noted 


Case 12. J. G. B., an infant white boy, was seen at birth by a member of the staff at the Clin‘« 


because of marked shortening and angulation of the left lower extremity. Roentgenograms at that 


time showed an absence of the lower portions of the tibia and fibula; the proximal half of the tibia 
ind fibula were stunted, with tapering ol the bone ends. No other congenital anomalies were seen 
there were no café-au-lait spots. The child was followed with periodic roentgenograms, and, at the 
ige of seven months, ossification of the distal portions of the tibia and fibula had begun to appear 
The child’s extremity was maintained in corrective casts for about three vears, at which time there 
was anterior angulation of the lower portion of the leg with two and one-half inches shortening of 
the left lower extremity The distal tibial and fibular diaphyses failed to grow in length. Because of 
the deformity and failure of the leg to grow in length, a below-the-knee amputation was done 
October 21, 1957, when the child was three vears old 


Vicrosc opu Examination 


The amputation specimen showed sclerotic tapering bone ends, between which lay proliferative 
fibrous tissue, in the center of which was a joint space lined with synovial membrane 

The pathological study of this specimen will be reported in detail at a later date by the 
Division of Pathology and Microbiology. of the University of Tennessee Medical Units. 


Case 13. H. L. C., a white girl, was one of twins; her twin was entirely normal, and three 
other normal siblings were present in the family. She was first seen at the age of three months 
because of a deformity with obvious pain in the left lower extremity. Roentgenograms at that 
time revealed a typical pseudarthrosis of the left tibia and fibula at the junction of the middle and 
distal thirds. Café-au-lait spots were noted over the trunk: but there were no other stigmata of 
neurofibromatosis, although the father showed clinical evidence of neurofibromatosis. 

(in January 7, 1958, a modified Sofield procedure “ was done on the child’s left lower ex- 
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tremity: the pse idarthrosis was resected ip to good bone. the ipper portion of the tibia osteoto- 


mized, and the upper tibial lragment reve rsed so as to place good metaphy seal bone next to the 
proximal end of the distal fragment. In addition 


i homologous graft of cancellous bone was placed 
between the ost 


eotomized fragments to overcome the gap left by removal of the pseudarthrosis 
\ Steinmann pin was inserted retrograde out the distal fragment through the sole of the foot, then 
proximally through the osteotomized segment and cancellous graft, and into the proximal frag- 

ent. A double hip spica was applied. The child had an 


I ineventiul postoperative course and was 


discharged on January 21, 1958 


Wier 


E-xaminatior 
pone ime 0 

bones. The 

confined, u ippeared 
to have beer 
bell or col either side 


throsis 


partment 
of the 
Tennesset 


sed that 


it th ( ampbell 
Nove mber 
one month prior 


during the month of ion her first 


This had been noted initia 


beer hou \ 1 paren ot 


1ave doubled in size 
Clinic. On examination, the child 
other stigmata neurofibromatosis over the bodv, 


perhaps for the mass in the leg. This was a soft 


birth marks, ¢ tu-lait sy} yr 


-tissue mass ten by five centimeters over the 
upper anterior third of the left tibia. It did not clinically it 


} 1 


ivolve the knee joint. The mass, clinically 
and seemed to blend wit} 


was non-cystic and firm 1 surrounding fat. Roentgenograms made at the 
time of the Clinic visit revealed a cystic lesion at the junction of the middle and distal thirds of 


iteral angulation of the tibia and fibula at this site. In addition 


t 
the left leg with anterol 1 soft-tissue 
mass was seen occupying the er 


r tire upper half of the left leg below the 


knee. [t was felt that the 
soft-tissue mass was either neurofil ollowing examination the child was 
idmitted to the hospital. The soft-tissue mass was excised with sharp dissection; it was found to 
be encapsulated with an attachment to the crest of the tibia 


roma or lipoma. The 
anteriorly and to the muscles of the 
‘ystic defect in the tibia was curetted and packed 


diagnosed is rhabdomyosarcoma ind the micros 


interior compartment of the leg as well. The 


with bone The mass was subse que ntl cop 
picture produced by tissue {rom the cystic lesion was described as that of fibrous dysplasia. 

Amputation was done through the upper portion of the thigh. The amputation stump healed 
readily and the child was followed at monthly intervals on an o it-patient basis Roentgenograms 
of the chest made on October 18, 1954, nine months postoperatively, showed definite metastases 
to the lungs. The child expired shortly thereafter 
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This we feel is a rather strange coincidental occurrence of rhabdomyosarcoma the tissue 
of the tumor showing definite striations microscopically—and fibrous dysplasia in a pre-pseudar- 
throtic area of the left tibia and fibula 


DISCUSSION 


Pathog ness 


Since the first description of congenital pseudarthrosis by Hatzoecher in 
1708 **, numerous theories of etiology have been advanced. For the most part, 
earlier theories suggested intra-uterine trauma, such as embryonic constricting 
bands, abnormal compression of the skeleton of the foetus by the amnion 
constriction by amniotic adhesions '*: °°, and even trauma from the outside 
These, over the years, have been discarded. As the foetus and the amniotic fluid 
are of essentially the same specific gravity, it is inconceivable that external 
violence could produce only localized injury “. Theories related to generalized 
metabolic disturbances ** have likewise been cast aside ™, since studies of the 
affected children have failed to reveal any generalized nutritional or metabolic 
disturbance *:*°. Heredity '* at one time was advanced as the possible cause, but 
to date in the English literature, only one instance of more than one case in the 
same family *’ (a maternal first cousin) has been reported. Vascular abnormalities 
in the lower extremities have likewise been suspected '’, since specimens dis- 
sected following amputation have been known to show a microscopic picture of 
endarteritis **. It has been theorized that a defect in the nutrient artery to the 
tibia ''.**-4° might be the cause. However, from the studies of Trueta “ and from 
the modern use of medullary nails, which must undoubtedly interrupt the blood 


supply from the nutrient arteries to the bones in most instances, we have learned 


that the presence of an intact nutrient artery is not a necessary factor for bone 
healing. If the nutrient artery is defective in congenital pseudarthrosis, it would 
not impair the blood supply to the periosteum and the outer one-third of the 
cortex of the tibia. 

Since the work of Duraiswami'", endocrine abnormalities have been ad- 
vanced as the possible cause. However, it hardly seems reasonable that endocrine 
abnormalities would affect only one side of the skeleton during its formative 
growth. In Duraiswami’s insulin-induced pseudarthrosis in chick embryos, the 
cases illustrated showed bilateral symmetrical involvement. To date only one 
case of bilateral congenital pseudarthrosis of the tibia has been recorded in the 
English literature **, and Camurati, in reviewing 145 cases from the world |itera- 
ture, found only 4.5 per cent bilaterally involved *. Two of our patients had 
congenital pseudarthrosis of the tibia and fibula on one side and of the fibula 
on the other. 

It has been often observed that there is a definite relationship between 
congenital pseudarthrosis of the tibia and neurofibromatosis “, and it is inferred 
by several authors *'*’, that the pseudarthrosis is due to an extra-osseous or an 
intra-osseous neurofibromatous mass. In the English literature, only two cases of 
intra-osseous neurofibroma at the site of a congenital pseudarthrosis of the tibia 
have been recorded. The case reported by Green and Rudo'® showed intra- 
osseous neurofibroma at two levels, the tibia having fractured first at one level 
and later at the other. At both operative procedures, tissue was removed which 
was interpreted as an intra-osseous neurofibroma. The other case appears to be 
less well substantiated. Jacobs, Kimmelstiel, and Thompson?’ postulated in 
this case that ‘‘actual destruction of bone by subperiosteal or intraosseous 
neurofibromas with so-called subperiosteal cysts must be assumed as the cause 
of fracture’’ (p. 236); however, the microscopic picture of the tissue removed 
from the site of congenital pseudarthrosis in that case showed “well formed 
lamellar bone in continuity with a large mass of connective tissue. This latter 
enclosed small fragments of necrotic bony spicules and a small area of new 
formation of bone by direct metaplasia’ (p. 235). No staining for nerve fiber 
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was done, but the authors concluded that the pathological diagnosis was neuro- 
fibroma. In retrospect, this patient, who had café-au-lait spots, enlargement of 
the clitoris, and intracortical cystic lesions above the fracture site, would appear 
to exemplify Albright’s disease 
Of 178 cases of reported congenital pseudarthrosis of the tibia from the 
Shriners’ Hospitals of North America, seventeen were said to show neurofibroma- 
tosis “‘at the sit of the congenital pseudarthrosis 4 However, the exact site 
that is, whether intra-osseous or extra-osseous—is not recorded 
; von Reckli ghausen s neurofibromatosis and pseudarthrosis 
g simultaneously Is certain vy trequent enough to lead one to 
a definite relationship between the two. B. H Moore, in 
studies on ne! if enty-eight patients with various congenital deformities 
found pathological changes in the microscopic sections of the peripheral nerves 


in 91 per cent ol the seventy-eight cases. In an earlier paper °’, ne had stated 
that the condition of the nerves in pseudarthrosis stood in the relation of cause 
and effect, although the mechanism of production was not entirely clear 
ce the microscopic picture ol fibrous dysplasia was seen in two of: our 
the tissue between the bone ends, it is of interest to note that Aegerter 
hat three conditions—neurofibromatosis, congenital pseudarthrosis, 
and fibrous dysplasia—are in some way related. He feels that in neurofibromatosis 
there are both true neoplasms, such as neurilemoma, melanoma, and glioma, and 
hamartomaté | iit ations ue h as the pul dle pattern ol fibroc yvtes described 
in plexiform ne esions and pedunculated skin tumors. In microscopic sections 
examined from congenital pseudarthrosis of th bia, he states that there is a 
hamartomatous proliferation of fibrous tissue (leading some to mistake it for 
neurofibroma) which undergoes metaplasia into poor or disorganized bone; the 
esion of fibrot asia (like those in pseudarthrosis) represents an inability 
as with metapl: sia into primitive 
bone ‘ brou n of ‘+r two conditions are unlike the true 
tumors of neul ) is, DU jl ilar to the hamartomatous structures 
of that disease gy r su tn ese curious fibroblastic masses have a 
commol suse 1! ree lition n is, an alteration in the nerve pathways 
to these areas which produces abnormal gro vth and maturation of the tissues 
supplied. He gained further support for this theory from the finding by B. H 
Moore ** of a neurofibromatous mass in the posteri is ‘rve in a patient with 
congenital pst idarthrosis of the tibia 
Aegerter’s description of the pathology of the tissue found between the bone 


ia in cor genital Ds udarthrosis seems t% correlate well with the 


majority of the reported pathological studies in the literature; that is, an abnormal 


nite rposed between sclerotic bone ends in 
trabec poorly formed cartilage, or fibrocartilage is 
account for the thickened periosteum which McElvenny 

etiological factor and which we have observed in each patient 

operated upon since reading his interesting report 
Reports of eystic lesions at the site of the pseudarthrosis are not at all unusual 
in the literature * 7 5. 37, 2. 4. 46. 47° such lesions were observed 
in three or four of our patients: Cases 4, 9, and 15, and probably Case 1. One cyst of 
the tibia (in Case 9) was curetted and pa ked with bone chips prior to an impend- 
description was consistent with that of fibrous 


} 


ing tracture, and the pathological 
dysplasia. In this patient a pseudarthrosis of the fibula subsequently developed. 

\ recent review of the pathological reports of fourteen of the fifteen patients 
revealed the presence of this proliferative fibrous tissue with occasional bone 
trabeculae and poorly formed hyaline or fibrocartilage, along with a markedly 
thickened periosteum. There were two exceptional cases: Case 12, in which a true 
joint cavity lined with SVno\ ial cells was found between the bone ends, and Case 
13, in which synovial spaces were also found in the fibrous tissue between the 
bone ends. It should be added that in Case 12, the roentgenograms were also 
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atypical. In none of the fourteen patients have neurofibromata been found in 
fragments themselves, although either café-au-lait spots or neurofibromatous 
skin nodules were found in nine of our fifteen patients 

Of the six patients who did not show café-au-lait spots or neurofibromatous 
skin nodules, the mean age was five years; the extremes were one and twelve 
vears of age, and it is possible in these that neurofibromatous skin nodules may 
develop later 

Pathologically, there are two major types of congenital pseudarthrosis of the 
tibia. In the first, a cystic lesion occurs in the lower third of the tibia, the micro- 
scopic pathological pattern of which resembles fibrous dysplasia. In these patients 
the diameter of the tibia is not significantly narrowed. The second type is repre- 
sented by those patients who have a marked narrowing of the diameter of the 
tibia with obliteration of the medullary canal and sclerosis. Tapering of the bone 
ends follows fracture. The gross pathological appearance in these is marked 
thickening of the periosteum, and proliferation of fibrous tissue about and filling 
the fracture site. The microscopic findings are consistent with that described DV 
\egerter as a hamartomatous proliferation of fibrous tissue. This is the more 
common type and more prone to non-union and refracture. The actively pro- 
liferating pathological fibrous tissue produces a tightly adherent constricting band 
about the site of pseudarthrosis, causing constriction of the bone with associated 
atrophy of the latter secondary to pressure. This thickened indurated band of 
fibrous tissue also diminishes the blood supply to the bone. Unfortunately, there 


is a marked tendency to re-formation of the constricting band following its 


excision and bone-grafting. Consequently, the factors producing the origina 
pseudarthrosis continue to operate and are the underlying cause of refracture 

In view of the above inferred relationship of abnormal nerve pathways and 
congenital pseudarthrosis of the tibia, it is quite possible, as suggested by Badgley, 
O'Connor, and Kudner*, that at some time during the fifth week of embryonic 
ife, maldevelopment of the mesodermal structures of the leg occurs, secondary to 
abnormalities in the nerve pathways. This concept can be supported by the 
findings of B. H. Moore in his studies of peripheral-nerve changes associated with 
congenital deformities It is further substantiated by the work of Duraiswami 
and by the fact that Bassetta ° described an early pre-fracture stage of congenital 
pseudarthrosis of the tibia in a fourteen-week-old foetus 

Thus in approximately 430 cases which have been reported in the English 
literature during the last fifty vears *", we are now only a little closer to determin- 
ing the pathogenesis than at the time of Codivilla’s publication in 1907 when he 
postulated that it was due to an embryonal lack of development in the arterial 
supply to the bone 


T re atin nt 


{n appraisal of the literature for end-result studies on the management of 
congenital pseudarthrosis of the tibia is difficult, because relatively few patients 
have been reported following the attainment of skeletal maturity, and because 
end results of the operative procedures advocated should not be evaluated until 
after completion of bone growth. Since the ultimate aim is to have a so¢ ially 
and economically rehabilitated patient, end-result studies should include these 
two factors. A review of the entire literature in English relative to treatment 
shows that a variety of operative procedures have been advocated, each one 
usually by an author who is particularly interested in that procedure and whose 
results generally have been reported as an endorsement of his method. In this 
review, reports were found of ninety-one cases where either the operative age and 
the total follow-up period were stated, or the age at final follow-up could be 
determined. Of these ninety-one, only sixteen patients had reached skeletal matur- 
ity. Thus we have for appraisal from our point of-view the end results for only 
sixteen patients. Of these, two had had a persistent non-union; a third had under- 
gone amputation; and six had obtained union from an operative procedure the 
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type ot which was not definitely stated although the author reporting them 
recommended a “sliding-end-under-boneflap-onlay graft’ **. Excluding these 
we have seven remaining patients in whom we know both the operative pro- 
cedure pertort ied and the fact that the patients had been followed to skeletal 
maturity. Of these seven, three had a massive single onlay graft of autogenous o1 
homogenous bone: of these three, one had been ollowed for only two years *, one 
for five years *, and the third for twenty-two vears *. Of the remaining four, two 
had had a by-pass graft ® and had been followed postoperatively for fourteen 
and sixteen vears respectively ind two had had a delaved grait al d had been 
followed for over ten years 


ragment 


Barrel-st 


patients had bee subjected 
to twenty-three varieties of treatment; t tal nu f procedures performed 
by the reporting authors Wi 167 Note that this 1 umber does not une lude the 
procedures these ninety-on ‘ inderwent before being treated by the 
reporting authors » 167 procedures were reported as follows 
union in ninety-four : ul n-unl in hity-seven instances; in three 
instances, the result was classed as too early to evaluate at the time of reporting. 
{mputation was performed in four instances. Nine accessory procedures were 
performed either before or after the major procedure and were not directed toward 
securing union. Refracture of the previously united tibia was common 
The twenty-three varieties of treatment ranged from simple cast fixation 
alone (which was successful in only one atypical case ** in which refracture sub- 
sequently occurred), to amputation; they included the most current approach as 
advocated by Sofield “, multiple osteotomy, and medullary nail fixation of the 
affected tibia. For the most part, all operative procedures had been directed 
toward obtaining either an autogenous or a homogenous graft to bridge the 


affected area. The relative frequency of the operative procedures done by authors 


reporting in the English literature, regardless of length of follow-up, is given in 


Table I 
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Almost all of the operative procedures have their advantages, but all, like- 
wise, have their disadvantages. Simple cast immobilization has not been reported 
as successful in any case of true congenital pseudarthrosis. Amputation is the easy 
solution to a difficult problem, but aesthethically and anatomically is not accept- 
able to the average parent. The use of a massive onlay graft from the opposite tibia 
involves the risk of weakening the unaffected tibia, and the possibility of fracture 
The composite pedicle transfer procedure “, besides being technically difficult, 
is fraught with the possibility of infecting the unaffected leg. The delayed autoge- 
nous-bone graft *° depends upon hypertrophy of a small graft or upon multiple 
reinforcement of the grafted area to obtain a tibia large enough to be free from 
danger of refracture, and requires two operations on the unaffected leg. Use of the 


opposite fibula as an onlay graft has not been reported to be successful with any 


frequency. The fibula on the same side is usually not suitable for an onlay graft 
because it is small anc may also have a pseudarthrosis. The two-stage fibular 
transplantation *: “7 requires two operations, and depends on hypertrophy of a 
small bone or repeated reinforcement in order to obtain a tibia large enough to 
withstand weight-bearing. When multiple chip grafts are used alone *°, either 
from the affected tibia or from the ilium, fixation of the fragments depends upon 
cast immobilization. This method has not been successful in a majority of the 
cases. Wide resection of the periosteum * has been reported successful in one case; 
here again, fixation of fragments depends upon cast immobilization alone. The 
use of barrel-stave grafts '® has a similar disadvantage. When an inlay graft * 
from the same tibia is used, the graft is too small and the internal fixation is inade- 
quate. The by-pass graft ®, reported successful in nine out of eleven cases, may 
result in an angulated and shortened tibia. The boneflap onlay graft was reported 
successful in seven out of eight cases **, but here again, immobilization depends 
primarily upon cast fixation. The dual onlay graft ®* has been said to be tech- 
nically difficult; it also requires the acceptance by the host of homologous bone, 
since in order to obtain cortical bone of adequate size a bone donor must usually 
be found, unless the patient is near the age of puberty. Another disadvantage 
is the difficulty in securing fixation of the grafts to the distal fragment wher 
the site of pseudarthrosis is near the distal end of the tibia. 

No matter which operation is performed, the affected tibia is prone to refrac- 
ture until skeletal maturity is reached. For this reason, the use of medullary nails 
as advocated by ( ‘harnley Pand Sofield # has the adv antage of continuous internal 
fixation over a long period of time, and thus the danger of refracture is less 
However, it also has the danger ol damage to the ankle joint or to the distal tibial 
epiphysis 

Our fundamental philosophy of the treatment of congenital pseudarthrosis 
has changed during the past ten years. Previously, we have recommended that 
operative treatment be delayed until the child is three to five years old. Our pres- 
ent policy, however. is to begin operative treatment as soon as anaesthesia and 
an operative procedure of this magnitude can be done safely. This prevents the 
establishment of marked shortening and deformity, and early use of the extremity 
minimizes retardation of growth. We also explain to the family that treatment 
consists in multiple operations similar to the multiple operations required in the 
rehabilitation of patients with several other types of orthopaedic conditions 
Further, in those patients with pseudarthrosis who are seen prior to fracture 
with cystic lesions and anterolateral angulation of the leg, we advocate early 
treatment consisting in curettage of the cystic lesion and placing bone grafts 
in the defect, followed by cast immobilization until the defect is obliterated and a 
tibia of adequate size achieved. This has been done in two patients reported here, 
and we feel that in another patient a true congenital pseudarthrosis of the tibia 
might have been prevented by these prophylactic measures. If the cyst shows 
evidence of recurrence, the area should be recuretted and packed with bone 
chips. We also believe that dual onlay bone-grafting is the initial treatment of 
choice in those patients with established pseudarthroses, provided that the distal 
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lIragment 1s long enough to permit placement ol the screws at an adequate distance 


from the pseudarthrosis 

In those instances in which the distal tibial fragment is too short for adequate 
the use of medullary fixation and bone-grafting is 
Case 11) or that of Sofield * (Case 


fixation with cortical grafts, 
indicated, either by the method of Charnley 
13). These stabilize the fragments adequately and allow wide resection of the 

and Sofield’s method places relatively normal bone 


pathological fibrous tissue: 
(dditional bone may be packed about the 


at the site of previous pseudarthrosis 
ase the diameter of the tibia. Wide resection of the constricting 


ssue band should be employed before the application of a dual graft or 


nprous 


before the use of medullary fixation 


ii 


The subsequent treatment is one of re pe ated observation roentgenograph- 
tibia shows evidence of narrowing or 
ial, wide resection of the constricting 

are indicated, to increase the diameter 
ting the re-formation of the constricting 


ically and 

sclerosis of the 
periosteal siet 
ot the tibia ai a 


fibrous tissue 


idarthrosis of the tibia should be established. 


Ds 
pst 


nclude members of our specialty and allied 


su h as pathe ogy embry ology, and physiology. 


this registry, including case 
pathology and clinical follow-up 
arge series of well documented cases placed 


rectively than any one 


mprove our knowledge far more effe 


here are two distit congenital pseudarthrosis of the tibia 


rst, a cystic defect, with or without fracture, is present and the pathologi- 
e those in fibrous dysp asia. The second shows sclerosis and 
fil 


ends, probably due to a icting band of fibrous tissue. 


ion is more difficult to secure 


2 ti ical factors are still undetermined, but are probably due to a 


maldevelopment of the mesodermal structure during the fifth week of fetal life, 


ited abnormality occurring in the nerve pathways to the affected 


with al LSSO¢ idl 


3 Pathologi i tudies of material obtained from within the bone and be- 


the bone ends at the site of pseudarthrosis are notably lacking in the 


iterature. Each specimen excised should be thoroughly studied 
1. Early surgical treatment before the development of marked deformity is 
advised. In the first type the cyst should be curetted and the defect filled with 


-grafting may or may not be necessary. In the second 


bone chips; additional bon 
type, a wide resection of the constricting band of pathological soft tissue should 
be done, combined with suitable bone-grafting and adequate internal and external 
fixation; the latter, achieved by casts followed by suitable braces, should be con- 
tinued until skeletal maturity or until a tibia of relatively normal size develops. 

5. In cases with extreme deformity, amputation may be indicated when one 
is reasonably sure that a prosthesis will provide a better weight-bearing extremity 
than the best extremity that could be obtained following successful reconstruc- 
In making the decision, the surgeon should compare the function 


tive surgery. [1 
leg with the best result that can reasonably be expected following 


of an artificial 
reconstructive surgery, not with a normal extremity 

6 Repeated clinical and roentgenographic examinations should be con- 
tinued until skeletal maturity is reached. If at any time evidence of narrowing 
of the bone or sclerosis of the medullary cavity appears, prophylactic operative 
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intervention with wide resection of the constricting band of scar tissue should 
be done. In addition, reinforcing grafts should be placed about the area of previous 
pseudarthrosis 

7. Multiple operations may be necessary during the growth period. 

8. A registry for congenital pseudarthrosis of the tibia is needed in order to 
enhance our knowledge of its etiology, pathology, treatment, and end results 
through the age of skeletal maturity. 


Nore: The authors are indebted to Dr. Scott Gilmer, Jr., Pathologist, Campbell Clinic and 
Assistant Professor, Division of Pathology and Microbiology, University of Tennessee Medical 
Units, Memphis, Tennessee, for reviewing the pathology of the cases reported and for describing 
the microscopic sections 
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Vascular Injuries in the Orthopaedic Patient 


BY LIEUTENANT COLONEL CARL W HUGHES, MV 


Dep ment o Te ipler Uniter 


Hawai 


arterial injuries complicated by fractures and extensive soft- 
tissue destruction especially the popliteal area, often have been an indica- 
tion for amputation. While patients with combined orthopaedic and vascular 
injuries are seen 1n 1 a 1 numl during war or disaster, Irequent cases 
are reported in the | 1 civilian practice. Certainly the reported cases 
represent only a ‘entage of t ated. Although the trend over the past 


recons 1 


, vascular surgery, occasional cases still 
reported in which obliterative vascular techniques are practiced. While ther 


several instructive papers published on the subject of vascular injuries *:7-15-14- 


further the practieabilitv of blood- 


i 


VASCULAR INJURIES 


1 eivilian injuri ire } as destructive as those seen in battl 


ialt 
{ 


casualties. Various investigat 11 ported on battle-incurred vascular in- 


i t inne iil 
uries from both World War II * and the Korean War ®°:"!-22. While most dam- 
iged blood vessels were ligated during World War II, the practicability of repair 
Oot acute blood-ve ssel INIUTIeS WAS Dro’ ed unde! conditions which existed in Kore 4 


] 


where the amputation rate followu repair was decreased from 36 per 


or 
} iis 


cent in World War II to 13 per cent * majority of these vascular injuries 


reported had no accon 


panving 1e involvement, many had additional nerve 
ind soft-tissue destruction 
DeBakey and Simeone =’ repot {1 that during World War II the incidences 
is significantly higher when the acute vascular injury was com- 
by a fracture. Most of the vascular injuries comprising their report wer 


treated by ligation ig! ific percentage of fractures in acute arterial 


Injuries from World ar l ‘ Elkin and Shumacker *5 reported the 


presence of thirtv-eig issocliated 1 u n 159 patients with traumatic 
aneurysms and ninety-nine fractures in 288 patients with arteriovenous fistula 
(31 per cent incidence of fractures accompanying these lesions). 

Individual investigators in Korea reported various percentages of fractures 
accompanying vascular injuries. Spencer and Grewe ** found twenty fractures 
accompanying fifty-four cases with popliteal and femoral-artery injuries (37 pet 
cent incidence of fractures). Limb loss from gangrene Was considerably higher 
in those cases with concomitant fractures. Jahnke and Seeley “ reported eighteen 
fractures accompanying thirty-two major vascular injuries (an incidence of 56 
per cent). The author ® noted compound fractures associated with only 15 per 
cent of a series of seventy-nine acute vascular injuries. Morris, Creech, and 
DeBakey in reporting a large series of acute vascular injuries occurring in civilian 
life noted the presence of fractures in thirteen of 129 patients (10 per cent) 

In addition to studying vascular injuries resulting from missiles in Korea, 
the author has had oceasion to repair surgically a number of vascular injuries 
in orthopaedic patients. Fractures of the pelvis have been observed to damage 
the iliac arteries by severing and impinging the vessels. In one patient, pelvic 
fragments damaged the external iliac artery breaking only the intima cireum- 
ferentially which became involuted obstructing the artery and requiring resec- 
tien and anastomosis. Other injuries observed and treated included those occur- 
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ring in the operating room such as injuries to iliac arteries and veins during sur- 
gery for intervertebral-disc disease and injury to the axillary artery during 
reduction of a fracture of the neck of the humerus. Among the more common 
injuries observed have been severe arterial spasm, spasm and thrombosis, sev- 
erance, and compression of the artery by fractured bones 

The recent orthopaedic literature contains reports of various types of vas- 
cular injuries in orthopaedic patients '***. These include vessel disruption, 
thrombosis, and spasm resulting from fractures *!. Dislocation of shoulders, el- 
bows, and knees not infrequently results in disruption or thrombosis of 
vessels *-3:15.24. Damage to vessels from axiliary crutches is not unusual and 
may result in thrombosis or aneurysm formation '* 


TYPES OF ARTERIAL INJURIES 
The majority of arterial injuries occur as open wounds of the vessel in 


which the vessel may b« iacerated, may be severed, or may have a portion 


addition to a sé 
his large soft-tissue 


in graft (Fig. 5 


avulsed. Open vessel wounds usually are seen in the presence of open soft-tissut 
injuries resulting from gunshot, sharp weapons, or vehicular accidents How- 
ever, the same injuries may occur to the vessel wall without visible evidence 
of soft-tissue damage. Laceration of the vessel by the end of a fractured bone 


is probably the most common cause of disrupted vessels in a closed soft-tissut 
compartment. A sharp blow over an artery can create an open vascular wound 
without breaking the skin. Similarly, the dislocation or reduction of a dislocated 
joint may rupture a major artery without evidence of soft-tissue destruction 
While hemorrhage at the site of injury and ischaemia distal to the injury may 
occur, the violence of the Injury, on occasion, may seve! the vessel; and con- 
traction of the severed ends may be such that hematoma formation may b 
minimal. In the closed soft-tissue wound, the degree of hematoma is indicative 
of injury and the amount of blood lost. Such is not always true in the open 
soft-tissue wound 

The second major group of blood-vessel injuries includes the closed vessel 
injuries or those in which the wall of the vessel is not broken through. Such 
acute arterial occlusion may occur in the presence of open or closed soft-tissue 
trauma and may be initiated in various ways. Spasm, frequently accompanying 


a fracture or initiated by contusion, stretch, or other trauma to some part of 
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the vascular tree, may occlude an artery for an indefinite period of time and 
result in thrombosis or irreversible ischaemic changes. Contusion of the vessel 
ay break the intima and initiate thrombosis or permit dissection and involu- 
of the intima with occlusion of the vessel. An artery may be occluded 
hanically by a hematoma or swelling within a tight fascial compartment 
compression between bone fragments. An embolus may block a vessel 

n spasm and ischaemia I an embolus commonly lodges at a 


or at the origin of a m: branch a vessel, the resulting spasm 


ee 4 


to determin | | \ | } embolus 


COMPLICATIONS AND THEIR PREVENTION 
t10ns O! a rial juries are those which endan- 
in those patients with open vascular in- 
comes trom exsanguination. Open injuries 


considerable blood loss and, even though fatal 





* 


age 1S av d, t resulting shock and its complications, if improperly 


emort! 


treated, may result in loss of | n three reports ®1!-16 


of groups ol patients 
with injuries to major arteries, it was noted that 38 to 66 per cent of the patients 


vere admitted to the hospital in shock 


The control of hemorrhage as a lifesaving measure is the primary treat- 

he patient with open wounds of blood vessels. Such control may be 

as one of many forms known to the surgeon. The use of pressure dress- 

the most desirable means of controlling hemorrhage since it usually is 

and, by allowing existing collateral vessels to continue to function, 

helps to preserve the limb. The use of a tourniquet hampers the flow of blood 

through collate ral Vesst ls and when used improperly or over a prolonged period 
of time may result in irreversible ischaemic changes. 

An artery which is severed tends to contract and retract which helps to 
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control the hemorrhage. Even though the hemorrhage may cease spontaneously, 
there is always danger of secondary hemorrhage if proper control is not applied. 

Of secondary importance only to the control of hemorrhage is replacement 
therapy for the individual in shock. A thorough evaluation of all injuries and 
rapid and complete resuscitation in preparation of the patient for surgery are 
further insurance against additional complications 

The vasoconstrictive action of shock, while protective to the organism, 1s 
injurious to an already ischaemic limb. Vasospasm and low blood pressure com- 
plicate arterial occlusion and hasten the onset of gangrene. This is just further 
indication for immediate and complete resuscitation of the patient in shock 
The use of vasoconstrictor drugs in patients with an ischaemic extremity is 
contra-indicated. The usefulness of such drugs in patients in hemorrhagic shock 
is questionable and further vasoconstrictive action in an already ischaemic limb 
may cause additional harm. The use of vasodilator drugs intra-arterially in the 
ischaemic extremity 1s also of doubtful value and may, on reaching the general 


This dumb-bell shaped ineurysm resulted from a through-and-through mussile 


wound of the brachi r excision, the arterv was repaired by direct anasto- 


circulation, add to the difficulties of resuscitation of the patient Heat to ischaemi 
limbs 1s contra-indicated since it will increase the rate ol metabolism and the 
oxygen demand. Cooling an extremity is beneficial to a degree, preferably by 


leaving the extremity uncovered and exposed at room temperature. Preoperativ: 


sympathetic blocks to such an extremity are not indicated. The time required 
for such a procedure should be devoted to the more rapid preparation of thi 
patient tor surgery 

The next most serious complication to occur Is Ischaemla to an extremity 
vith resulting gangrene In the hands of a trained vascular surgeon, this com- 
plhieation is usually the result of the time lag from injury to surgery. In addi- 
tion to the ischaemia resulting from disruption of a major vascular channel, the 
minor or collateral channels also may be involved. Soft-tissue wounds result in 
the destruction of collateral vessels (Fig. 1). Excellent collateral channels exist 
in some bones and are disrupted by fracture 

Time lag from injury to surgery is probably the greatest complicating facto: 
resulting in limb loss. This factor can be improved only by faster methods of 
transportation and more rapid resuscitation of the injured individual. In addi- 
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tion to decreasing the time lag, actual care f the ischaemic extremity 1s Im- 
portant in preventing irreversible changes. This care of the extremity begins 
with resuscitation of the patient. By replacing the blood lost and returning the 


blood volume and blood pressure to normal, ample oxygenated blood is made 


available to nourish the ischaemic limb through any remaining vascular chan- 


nels. Existing collateral channels often are adequate for limb viability if al- 


lowed to function. It is for this reason that tourniquets and mechanical com- 


pression of any kind, except that neces ssary tor the control of hemorrhage, should 


I 


be avoided. While it is well to immobilize such an injured extremity, any splint 


oO! basket used should he well 
An ischaemic extremity usuall f pulse, empty 


pallor ’ 


it is cold and painful. L: av show dependent lividity, becom« 


ind paralytic with spastic Volkmann-like contracture. Such ischae- 


anaesthetic 
mic spasm may resu partial or complete ischaemia. Wit! 


return of blood supply the anoxic muscle often becomes oedematous 


and swollen. Irreversible muscle changes within tight fascial compartments may 
result unless decompression is afforded by fasciotomy. The anterior tibial com- 
partment of the leg and the flexor compartment of the forearm are quite suscep- 
tible to these changes. Failure to recognize such changes may result in permanent 
nerve damage, muscle necrosis, compartment, or even limb, loss. 

Vessels which are incompletely severed continue to bleed and a patient can 


i} 


bleed to death by blood loss into his own thigh. If, however, the blood becomes 


trapped by planes of fascia, muscle, bone, and skin, a pulsating hematoma may 
be created (Fig. 2). If left undisturbed by surgery, expansion, or infection, 
such an injury of an artery alone will develop into a false aneurysm (Fig. 3) 
If an artery and vein are injured under the same circumstances, an arteriovenous 
fistula develops with flow of blood directly from the artery to the vein limiting 
the amount of peripheral blood flow distal to the fistula (Fig. 4). Unlike most 
types of arterial injuries, a peripheral pulse usually is palpable in the presence 
of these lesions 

The presence oO! traumatic aneurysms and arteriovenous fistulae may cause 
further complications. Large traumatic arteriovenous fistulae between vessels of 
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iliac size may result in cardiac decompensation. Peripheral arteriovenous fistulae 
rarely cause cardiac complications. Complications resulting from traumatic 
aneurysms are usually local and often consist of expansion with pressure on 
adjacent structures or rupture of the false sae with hemorrhage. In some instances 
comminuted bone fragments at a fracture site or a portion of bone may make 
up part of the false sac. The pulsation of an aneurysmal sac may erode bone 
or destroy adjacent nerves. Nerves and bone exposed to the jet stream of blood 
within the sae may be denuded and damaged 


OPERATIVE CARE 
Vascular injuries are surgical emergencies. The urgency of the surgery varies 
with the type of injury and the vessel involved. Delay or indecision as to treat- 





Fic. 5 
Large vascular defects may be bridged by homologous-artery 
vein grafts, and, in some instances, by woven plastic prostheses 
vein has been reversed and placed in the arterial defect (Fig. 1 


ment may result in loss of limb or life. For that reason, resuscitation, evalua- 
tion of injuries, and restoration of blood supply should be accomplished at the 
earliest possible moment. After proper exposure and control of the involved ves- 
sel, repair may be accomplished in one of several ways, depending on the type 
and severity of the injury. A minimal laceration of a vessel wall which requires 
no débridement may be repaired by simple suture after determining that no 
thrombus extends into the lumen. More severely injured vessels require débride- 
ment with anastomosis when possible. When a defect exists, too great for ap- 
position of the vessel ends, then a graft of homologous artery, autogenous vein, 
or possibly woven plastic material is indicated (Fig. 5). Such repairs are satis- 
factorily performed using 00000 arterial silk as interrupted sutures or as a con- 
tinuous everting or simple suture. While the interrupted suture line may leak, 
the continuous suture may result in constriction of the vessel lumen if the suture 


is pulled too tightly (Fig. 6). Excess tension on the ends of the vessel may result 
in spasm or separation of the suture line. After the repair of the vessel and 
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débridement of the wound art completed, the vessel must be covered with the 
surrounding tissues for nourishment and for protection from drying and infec- 
tion. In cases of open trauma, it is safer to cover the vessel and leave the wound 


for four to six days for delayed closure. Anticoagulants should not be 


ope n ~ 
necessary when an intima-to-intima repair is performed properly without con- 
striction of the lumen and establishing a good blood flow. Antibiotics, however. 


, 


ire protective to such repairs performed in the presence of open wounds. 


exists at 
tal circulation is 
result from excess tension 


ng repai 


Patency of the major vascular channel is not always necessary for limb 
survival but it is desirable. A surgeon untrained in vascular surgery or lacking 
proper instruments and faced with an injury to a large artery may be forced 
to ligate the vessel. Other situations which may demand ligation of the artery 
are those in which other priority surgery may prolong the operating time exces- 
sively or when a number of patients are awaiting lifesaving surgery. Ligation 
may be indicated for an injured vessel running through a large avulsed soft- 
tissue wound where no tissue remains to cover the vessel. Following ligation of 
& major artery, irreversible changes must be expected in a percentage of the 
cases. The incidence of amputation varies according to the vessel involved and 
according to the severity of the injury involving the artery. For this reason 
various percentages are quoted in the literature 1*-*>, Even though the limb may 


survive ligation of its major vascular channel, the possibility of gaining a good 
functional limb after ligation of its artery is limited. The prognosis for limb 
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survival following ligation of its major artery is better in the upper limb than 
in the lower. Should ligation of a major artery become necessary, this alone is 
not an indication for ligation of the concomitant vein ~’. 

Treatment of the patient with an acute pulsating hematoma varies with the 
situation, the condition of the patient, the availability of proper instruments, 
and the ability of the surgeon. The majority of patients with a pulsating hema- 
toma will have a palpable pulse distal to the hematoma and a viable extremity 
If proper wound care is given without dislodging the clot, most can be treated 
conservatively until the pulsating hematoma develops into an arteriovenous fis- 
tula or false aneurysm at which time definitive surgery may be done. In a per- 
centage of patients with pulsating hematoma complications of infection, 
expansion with pressure on vital structures, or hemorrhage will develop and 
will require emergency surgery as reported by Russell ?*. For hemorrhage in the 
presence of infection, ligation of the involved artery is indicated. Ideally, if a 
surgeon trained in vascular repair is available with necessary supplies and equip- 
ment, the vascular injury producing a pulsating hematoma should be repaired 
immediately as any other acute vascular injury. However, if the surgeon, un- 
familiar in dealing with these injuries, opens such a lesion without prope! 
vascular controi, he may lose a life or be forced to ligate the vessels and possibly 
lose a limb. While the limb loss is not as great if the artery feeding a pulsating 
hematoma is ligated some days after injury as it is from ligation of an acutely 
damaged artery, a degree of functional impairment of the limb still occurs 
The artery usually can be ligated safely some months later after the pulsating 
hematoma develops into a false aneurysm or an arteriovenous fistula, but arterial 
insufficieney will occur in a high percentage of patients. This was demonstrated 
in the treatment of 814 arteriovenous fistulae and false aneurysms reported by 
Elkin and Shumacker from World War II *. The author and his associates * 
treated 215 arteriovenous fistulae and false aneurysms of which thirty lesions 
of major vessels were treated by obliterative surgery months after injury. Of the 


patients so treated, arterial insufficiency developed in 30 per cent. A five-yea 
follow-up study of this group showed that arterial insufficiency had increased 
to 50 per cent in the group undergoing obliterative surgery for major vessel 


lesions 


THE FRACTURE WITH ARTERIAL INJURY 


Fracture associated with disruption of the main arterial channel is one of 
more serious complications encountered by the orthopaedist. It is difficult 
to treat one without treating both. Without restoration of the blood supply, 
ischaemic gangrene frequently will result. Even if the extremity retains its viabil- 
ity with its major blood supply ligated, bone repair is slower and the end result 
may be less than desirable. The presence of a fracture is no contra-indication 
to repairing the injured vessel. One late follow-up study of acute vascular in- 
juries showed no increased incidence of thrombosis in arteries repaired in th 


Tie 
Lie 


presence of fractures !”. 

The complications begin immediately. With vascular disruption at the level 
of the fracture site, the application of the desired pressure dressing for control 
of hemorrhage is more difficult. Any angulation or motion of the fractured bones 
may inerease bleeding. Stabilization by any form of temporary splinting and 
traction, as with the Thomas splint, results in an already ischaemic foot being 
elevated with some traction device applied. This necessary evil, in addition to 
the existing spasm and the possibility of some degree of shock in the patient, 
further adds to the ischaemia. If a pulsating hematoma exists at the fracturé 
site in a closed soft-tissue wound, this may interfere with the treatment of the 
fracture; therefore, repair or ligation of the vessel becomes necessary. The open 
soft-tissue wound with involvement of bone and artery poses a different prob- 
lem. The wound must be debrided and at that time the artery is identified, 
bleeding is controlled, and the lesion is repaired. Arterial repair in the presence 
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oI the 


While 


It is pointed out that there ar 

f major vessel le ligation of an artery feeding 

lsating hematoma is safer than ligation of an acutely injured artery, a high 

degree of functional vascular insufficiency may result. Care of the injured 

vessel in the presence of fracture is discussed stressing reconstructive vascular 
surgery 
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Patellectomy 


EXTENSOR MECHANISM 


ARD B. SHORBE, M.D., AND CHAUNCEY H. DOBSON, M.D., 
OKLAHOMA CITY, OKLAHOMA 


1] 
atell 


| well recognized, and in recent years 


been focused on gical technique. Although rgical excision 
procedure, no specific technique has becom«e acce] ‘ a method 
1937, Brooke encouraged excision of the patella ating that it 
sesamoid which had negligible importance in the function of 
as followed by a number of articles concerned with the pros 
llectomy Orthopaedic surgeons, such as Dobbie and Rverson, 


1. Haxton, lameda, Feddis, and Hull and DePalma, felt that the 


necessary { ill fur extension of the and preferred 


O'Donoghue and Hays, favored excision of the pathologically 


possi wa ght al that excision OI the patella resulted 


o loss of protection to the knee joint. It mu 
atellectomy should be done only when definitely 
procedure and should be considered 
a procedure (Fig. 1) in which 


} +} 


elntoree 
eported WI! 
described 
id ps tendon mal 
forcement. Mivakawa, in 1956, described 
tongue from a portion of the quadriceps tendon 
ligament. In 1949, independently 


ted \V-plasty 


incision 
proximal port 
ision extends about tl inc] abov atella an 1e distal 
| tuberosity. The fase: lving patella is incised ver- 
la is removed by sharp dissection. This permits salvage of 
may later be used as a reinforcing structure 


lateral extensor mechanism is frequently torn, as 1s the 


he knee joint. The patella must » removed piecemeal, the joint 

and the repair begun The lateral structures, in the event of a tear, 

repaired first. Attention is now directed to the quadriceps tendon which is 

exposed for two and one-half inches proximally (Fig. 2). An inverted V is 

incised through about two-thirds of the thickness of the tendon. In the event 

that the tendon is thin, the entire thickness may be used. The base is one- 

fourth of an inch above the defect left by removal of the patella, and the apex 

extends approximately two inches above the base. The apex and V are freed 

*Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, New 
York, N.Y., February 2, 1958 
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and reflected distally while the base remains attached. Two corner reinforcing 
sutures are taken in the lateral angles of the base to prevent stripping. The V 
is then folded downward over the defect left by removal of the patella. The 
apex should slightly overlap the patellar ligament. The V flap is inserted into 
the patellar ligament and is held by heavy mattress sutures under moderate 
tension. The sides of the flap are sutured to the edges of the defect in the ante- 
rior capsule. The fascia previously removed from the anterior surface of the 
patella is closed over the flap. The raw area created by lifting the flap may be 
partially closed by interrupted sutures in the quadriceps tendon. Partial flexion 
of the knee may be carried out to test the strength of the repair. Normal quad- 
riceps tension is restored and a smooth surface fits against the femur. The 
reflected flap gives a fullness to the anterior surface of the knee that superficially 
resembles a patella. The knee is immobilized in a plaster cast for three weeks 
Quadriceps-setting exercises are begun immediately, and the patient is permitted 








Fic. 1 


Murphy's technique: A, patellar ligament; B, defect left by excision of the patella; C 
juadriceps tendon; D, vastus lateralis; E, F, G, H, flap fashioned from quadriceps mechanism 


to walk with support in two to four days. Immobilization is removed thre 
weeks after the operation and full weight-bearing without support is encouraged 
Physical therapy is then directed at strengthening the knee in extension and 
securing maximum flexion. Return to normal activities varies but most patients 
are quite active in six to eight weeks postoperatively. 


DISCUSSION 


A statistical survey requires at least a minimal number of cases, and often- 
times no one surgeon can accumulate a series sufficiently large to determine 
accurately the true merits of a procedure. We agree with Thompson and Ep- 
stein’s remarks that surgeons with an understanding of the reactions of the joint 
to trauma may arrive at a correct conclusion before a significant statistical 
comparison can be made. 

We have evaluated the final results in forty patients with patellectomies; 
four of these were bilateral. Although the number is insufficient to establish sta- 
tistical evidence of value, general trends are apparent. These operations have 
been done since 1949 by the Staff of the McBride Clinic. Thus, there has been 


THE JOURNAL OF BONE AND JOINT SURGERY 





PATELLECTOMY 1283 


an opportunity to study several types of repair as done by six orthopaedic sur- 
geons. These included: 

1. End-to-end approximation of the quadriceps tendon to the patellar 
ligament; 

2. Simple excision of the patella and suture of the fascia to close the defect; 

3. V-plasty, as previously described 

The average period of observation of patients in whom other than the V- 
plasty operation was done was fourteen months. Of these, the shortest included 
in the series was one month; the longest follow-up was six years. Patients in whom 
the V-plasty operation was done were observed for an average of twenty-five 
months. The longest follow-up was eight years, while the shortest was six 


wee ks 








‘ 
ol 


G, angle suture 
Chondromalacia of the patella, which was associated in many cases with 


degenerative arthritis of the knee joint, and fractures of the patella were the 


wo most common conditions for which patellectomy was done in this series 
f . 


Other indications were rheumatoid arthritis, chondroma of the distal portion of 


the femur, villonodular synovitis, osteochondritis dissecans of the patella, and 
recurrent dislocation of the patella. As is noted, there is a diversity of diagnoses, 
and, of course, one would be faced with the usual difficulty in comparing results 
The final results of the patellectomy depended as much on the patient’s age, 
his activity, muscle tone, and joint disease as the surgical procedure used. All 
cases were evaluated as to the final function of the knee, the following criteria 
being used: 

Excellent: extension to 180 degrees with resistance, flexion normal, no pain; 

Good: extension to 180 degrees actively, flexion slightly limited, slight pain; 

Fair: extension to 170 degrees actively, flexion moderately limited, mod- 
erate pain with fatigability; 

Poor: extension less than 170 degrees actively, marked limitation of flexion, 
marked pain. 

Study of the material obtained indicates that simple closure was the most 
commonly used procedure in chondromalacia and yielded predominantly fair 
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and poor results. Although less cases are evaluated in comparison, the V-plasty 
yielded no poor results; the results were predominantly good. Fractures of the 
patella were seen frequently in patients having severe and multiple injuries, 
and it is noted that the end-to-end procedure was done as frequently as the 
V-plasty. Again, with V-plasty there were no poor results. Instead, the results 


were predominantly good and fair 

Three of the remaining ten cases in this series were discarded because of 
the incomplete follow-up. In the seven included the results were as follows: A 
simple closure was done on a rheumatoid knee with a poor result. Two knees, 
with recurrent dislocation of the patella, were repaired with end-to-end closur 
with good results, as was one knee with villonodular synovitis in which the 
result was poor. The final three knees, one with osteochondritis dissecans of 
the patella, one with chondroma of the femoral condyle, and one with rheuma- 
toid arthritis, were treated by means of V-plasty The results were excellent, fair, 
and poor, respectively 


rABLE I 


nd-to-end 
-} | iSt\ 


SUMMARY 

Forty patellectomies were done for various reasons by six orthopaedic sur- 
geons during an eight-year period. Study of these suggests that the V-plasty 
for reinforcement of the quadriceps mechanism consistently vielded good results 
in all types of cases. The study also revealed that in most instances simpk 
excision of the patella yielded very good results. The possibility of reserving 
the inverted V-plasty for those patients in whom damage has occurred to the 
extensor mechanism that cannot be easily repaired by simpler methods may be 
considered. However, the inverted V-plasty is not a difficult procedure and may 
be used in virtually all patients in whom patellectomy is indicated. It provides 
a strong closure, requires a short convalescent period, and results in a pleasing 


cosmetic appearance with good function 
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oint deformities, which 


by multiple rigid j 
described by Otto in 1841. The name arthrogrypo- 
was first used to describe this condition by Rosencranz, 

each of whom described a 


ised by Stern and by Lewin, 
Although other names have been proposed, which are 
descriptive of the nature of the disease, there 1s a certain 


ire its continued use. 
he extremities; frequently all four 
two. The condition is character- 


seems to ens 


condition 


extremi 
inished muscle substance, 


int mobility, and charac- 


muscles and joints, but 
lence suggesting that 


seems to ‘ape change 
luences of the deformi forces of faulty weight- 
1 that despite the rigidity, which 
1otion, there is, in most cases, mobility of at least a few 


This motion may be entirely passive, 


nis condition are unique il 


free and painless 
present to activate the part 
he affliction is not well understood. The thin limbs were at first 
ic in the belief that the muscles wasted because of the stiff 
ter, it was suggested that amvoplasia was the basic condition with 
because of lack of intra-uterine activity ''*. Some 

a-uterine compression of the foetus for these changes, 
i the condition to be hereditary. Virus infection of the foetus 


yr 


of this condition since it had been shown that 
were due to this cause. Another theory was suggested 
ilaritvy of these deformed joints to those afflicted with 
t] some sort of intra-uterine periarthritis might have 
produced the changes. Paralysis of the embryonic muscle, due to anomaly or lack 


Au i 


deve lopm« nt of the embrvoniec nervous system, seemed to some investigators to 
» the best explanatio1 for the lack of muscle substance and power 5.7 The vari- 
y of theories explaining this disorder is easier to understand when one considers 
| pictures arthrogryposis presents. One infant may ap- 
paralysis with great muscle loss and joints with a wide range of 

Another infant may have all four extremities in rigid extension, 
oints covered by smooth skin completely lacking skin creases; a third 
folded, smooth skin 


Variety o! clinical 


have the extremities in flexion with webs of 


stretched across the angle of the flexion deformities. Still another infant may have 
tight club feet or dysplasia of the hips; in some, a mild deformity may be seen in 
which only one limb is moderate ly involved. Ar umber of investigators based their 
conclusions on only a few patients, and it is easy to understand how false con- 
clusions could arise from inadequate clinical material 

Other disagreements are frequent in the literature 
vercentage Ol me ntally deficient patients Other investiga- 


Iniant may 


The clinical observations 


? 


of some include a high | 
tors find these children quite normal mentally. A few authors imply that this is a 


progressive disease and compare it with progressive disorders of the central nerv- 


VOL. 40-A, NO. 6, DECEMBER 1958 1285 





1286 i. MEAD, W. C. LITHGOW, AND H. J. SWEENE} 


ous system, such as those that oceur in postnatal life, or they compare the condi- 


tion with progressive muscular dystrophy '*. This suggests an unfavorable prog- 


nosis which our observations show is not applicable to this condition. The name 
amyoplasia congenita is in wide use among pathologists to designate this condi- 
tion **:*. Middleton, who made an extensive investigation of fetal musculature. 
prefers the term m yodystrophia foetalis deformans. Until there is some general 
agreement as to the etiology and nature of this disease, there seems to be no ad- 
vantage in changing its nam« 

This study is based upon forty patients who were examined and treated and 
upon whe m close follow-up studies were possible iring a pe riod of thirty-one 
years at the Shriners’ Hospital for Crippled Children ‘hicago, sixty-eight pa- 


bliitd a4 — 


tients with this condition have been treated. It was felt that. with the advantage 
of having care ful histories oC od records. and cood photograp! s of such a large 
number of patients, certain conclusions might be drawn which would be of some 
value in understanding the disorder. Of special importance are the long-term stud- 


les of twelve adult patients followed since infanev 
| 


TABLE | 
HERED! 
Family Histor 


Immedia 


Club-foot 
Metatarsus varus 
Disloca te: hip 
Arthrogry posis 
Heart anomaly 
Leg-length dis rep 
Deformed ear 
Deaf-mutism 


» theory that arthrogryposis is caused by a chromosomal defect has been 
attractive one. Careful inquiry into the family histories of our patients dis- 
closed very few congenital anomalies, and no instance of de formity which might 
be diagnosed as arthrogryposis. Hillman and Johnson have reported two instances 
of a typical arthrogrypotic patient having an itical twin who was unaffected 


Our series includes two additional sets of twins in each of which one twin is norma] 


and one has arthrogryposis. This seems to refute completely the theory that the 


disease is hereditary; it also casts doubt on the importance of other intra-uterine 
influences which could hardly affect one identical twin without some effect upon 
the other. We have not seen or heard of two members of one family with evidence 


of arthrogryposis 
Gre station Pe riod 


The mothers of our patients were questioned care fully about their health dur- 


ing pregnancy, their exposure to intection, and their awareness of fetal movement 
They were asked to compare this particular pregnaney with previous or subse- 
quent ones. Only one mother reported any significant illness (German measles in 
her second month of pregnancy) and another reported exposure to what was 
thought to be German measles. However, in general, the histories of their preg- 
nancies seemed free of any unusual complications. That nearly all of these mothers 
felt the fetal activity between the fourth and fifth month of pregnancy and recalled 
no significant quietness of the foetus later on in pregnancy is surprising, especially 
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ha 
1a1tion 


ased 
“tig! 

deformities, or th | narrow, adducted, internally rotated shoulder 
deformed hands cre: a most dep ng picture. A poor prognosis has been 
stressed by most writers n,n 3, Si “  . . the chances for making them 
self supporting are, indeed, very small.” Despite their condition, these infants seem 
to have a normal zest for lift They take their feedings well and seem to resist 


disease as sturdily as normal ch Their deformed joints, which strongly re- 
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semble deforming arthritis, are not painful, and their skin tolerates corrective 
manipulation and casts very well 


Mental Status 


From the literature one might get the impression that the incidence of mental 
deficiency is quite high in patients with arthrogryposis *:!*1®, At the Shriners’ Hos- 
pital in Chicago only two of the forty patients in this series were considered below 
normal in intelligence. One of these patients had cerebral palsy also, and we felt 
the mental deficiency was related to this condition. Despite the mechanical diffi- 
culties these patients have in writing and in other aspects of schoolwork (two of 
our patients write by holding the pencil in their teeth), nearly all of our older pa- 
tients have finished four years of high school, and some have compl ted college 
One patient, a doctor of philosophy in nuclear physics, is a member of the faculty 
of one of our finest universities. The hobbies of the children and adolescents, and 
the occupations of our adult patients indicate a rather high degree of intelligence 
Certainly the stigma of deficient mentality must not be added to the burdens of 
these unfortunate people 


Pathology 


There is general agreement among investigators concerning the tissue changes 


which occur in this disease, but there is a wide variety of opinions in the interpreta- 
y 


‘e not 


tion of the facts. Autopsy material is not abundant, for thes¢ patients a 
numerous and their health is usually good. Death usually occurs from another un- 
related disease which may have affected some of the material examined. Most ma- 
terial has come from frequent opportunities to obtain tissue at the time of surgery 
This type of tissue, however, has not given much information about the nature of 
the disease. Moore, in 1936, examined peripheral-nerve tissue from a child wit! 
arthrogryposis and found areas of fibrous infiltration of nerve bundles similar to 
that which he described in cases of neurofibromatosis and in the nerves supplying 
the area of congenital pseudarthrosis of the tibia. Gilmour, Brandt, Adams, 
Denny-Brown, and Pearson, and Kanof have described the spinal cord of arthro- 
grypotic patients. There seems to be no doubt that the number of anterior horn 
cells is diminished, while the other parts of the cord are unchanged. Gross dis- 
section shows that muscles vary greatly in their appearance. One muscle may be 
of normal size and color while an adjacent muscle may be small and pale, or ab- 
sent. Microscopically, there is abnormal variation in the size of the muscle fibers, 
most of them being smaller than normal. Some of the muscle fibers appear greatly 
hypertrophied and may lie next to fibers of small diameter. Fat infiltration is 
often seen, but degeneration of muscle fibers has not been a prominent finding 
Some investigators conclude from this material that the disorder is a primary de- 
fect of the central nervous system, similar to amyotonia congenita or Werdnig- 
Hoffman’s muscular atrophy Other investigators consider the condition congeni- 
tal amyoplasia or myodysplasia. While a discussion of the evidence found in the 
literature would be stimulating, the study of our cases has not contributed to this 
phase of the subject. In our observations of these patients during surgery, we 
have always been impressed by increased fibrosis around the joints and the lack 
of loose areolar tissue under the skin. From these observations, we feel that these 
changes are more than the result of prolonged disuse as has been claimed. We be- 
lieve this is a part of the pathological process. 

Extensive laboratory examinations of arthrogrypotic patients have been under- 
taken at several institutions? . It has been found that routine tests are all within 
normal limits. Recently it was shown that the electrophoretic pattern of the serum 
proteins may be altered in arthrogrypotic patients with a definite elevation of the 
alpha. globulin fraction and a slight lowering of the gamma globulin value. In this 
small series of patients, a consistent increase in the creatine excretion was found. 
In reading these reports, however, one gets the impression that the patients did not 
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TABLE III 


DiaGNostic FINDINGS IN Forty PATIENTS 


mitractures 


f one hand or 


(ne foot pronated also 


ires Oo 


wel 

soth lower 
oth upper! 
owe 


rogryposl er proml- 


and seemed 


iwnost arthrogryposis eorrectly 


TABLE IV 
DEFORMITIES OF THE LOWER EXTREMITY 


Thirty-nine of Forty Patients 


Hips I 
Dislocation 
Bilatera 
Unilateral 
Flexion deformity 
i:xtension deformity 
Flexion, abduction, external rotation 
Adduction 
Interna! rotation 
Knees (thirty-three of forty patients had abnormalities 
Bilateral abnormality 
Unilateral abnormality 
Flexion deformity 
Extension deformity 
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TABLE V 
DEFORMITIES OF THE UppeR EXTREMITIES 


(Twenty-nine of Forty Patients) 


No. of 
Abnormality Patients 
15 


18 


Shoulders: Bilateral deformity 
Elbows (involved patients 
Flexion deformity 
Bilateral 
Unilateral 
Extension deformity, 
Bilateral 
Wrists (involved patients 
Flexion deformity 
Bilateral 
Unilateral 
Extension deformity 
Bilateral 
Pronation contracture 
Supination contracture 
Hands (involved patients 
Flexion of fingers 
Extension of fingers 
(ulnar deviation of fingers: | 
Thumb adduction-flexion deformity 


ay, In one respect or another, superficially resemble arthrogryposis. We have 
examined patients with multiple congenital anomalies who had one or two joints 


almost typical of this condition, but the appearance of other areas of the body did 


not conform. In some patients with spina bifida, there are joint and limb deformi- 
ties accompanied by a lack of flexion creases. The equinovarus deformity of the 
foot and the appearance of the knee joints resemble arthrogryposis. The rest of the 
clinical picture, however, enables one to diagnose easily the condition. None of the 


TABLE VI 
ABNORMALITIES OF THE SKIN 
Forty Patients 


No ol 
Abnormality Patients 


Absence | normal skin creases 
Port-wine facial stains 
Dimpling of skin at joints 
Definite webbing 

Contracture of facial muscles 


In one patient not included in this series, facial contractures constitute a major part of 


deformity and disability 

neurological disorders with which arthrogryposis is compared in the literature has 
ever caused us difficulty diagnostically. 

Treatment 


Most of the deformities caused by arthrogryposis are difficult to correct. The 
unyielding fibrous thickening around the joints or the tense skin may prevent suc- 
cessful manipulation. Patient efforts to stretch these structures slowly with casts 
will generally be rewarding. The lack of muscles may render a joint useless even 
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though a considerable range of free motion 1s present Open surgical release of 
fibrous contractures may fail because the vessels and nerves cannot tolerate the 
tension necessary lor adequate correction of the deformity, or the inelastic skin 
may not be sufficiently mobile to permit closure of the operative wound after the 
contracture has been released. Such discouraging factors should not deter the 


surgeon from making an earnest attempt at correction. One must obtain stability 
and good weight-bearing alignment in the lower extremities by one means or an- 
and radical measures may be required. Congenital defects seemingly unre- 
) arthrogryposis often occur coincidentally. Certain others are common 


gh to be considered a part of the disorder. The treatment of these is included 


Talipe s equinovarus Is t ial de lormity The feet are often very 
ally lack development of the heel. Treatment by a series of well 


padded corrective casts should be started as early as possible . 11 the surgeon 1s 
careful and patient, good results can be achieved. Corrective treatment should be 
carried out in the usual sequence 


foot. swinging the foot into a valgus position, and then into dorsiflexion. If a tight 


correcting talipes varus of the fore part of the 


posterior ligament and Achilles tendon prevent release of the heel, and rocker- 


bottom deformity is feared, early open surgical release must be done, although 
the results of the procedure in these feet may be somewhat disappointing. There 


Is 
« 


a strong tendency for arthrogrypotic club-foot to relapse, but the usual man- 
agement of recurrent club-foot generally succeeds in maintaining reasonably good 
position and function until the foot has developed and grown sufficiently to allow 
more radical surgery. We do not hesitate to perform medial soft-tissue release or 
other soft-tissue surgery in the younger child when it is evident that we will be un- 
successful with corrective or wedging casts. Dorsolateral tarsal bone-wedge re- 
sections, triple arthrodesis, and other major bone operations should be delayed as 
long as possible because of the destructive effect these operations have on grow- 
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ing bone, since these feet appear small and stunted. Most of these patients eventu- 
ally have some sort of stabilizing operation, for as they get older the feet become 
rigid and only correction of the bones themselves will help. The persistence of 
troublesome equinus deformity after these procedures has required, in some cases, 
wedge osteotomies in the distal tibial metaphysis to place the foot in the prope 
weight-bearing position. In some adolescent patients, spontaneous bony ankylosis 
of the ankle joints has occurred; when the position of the foot has been good, 
satisfactory function has resulted. The surgeon should never be satisfied with 
anything but a good position in these patients since, by osteotomy, he can place 
the foot in exactly the desired position. Astragalectomy, while not as frequently 
done as it once was, has given good results in an occasional unstable calcaneus 
deformity associated with arthrogryposis (Figs. 7-A through 7-E). 





Fic. 3 
| 


g.3 B. W Knee cont ctures with bilateral dislocation ol the | itella 


Fig. 4: D. D. Photograph shows typical severe involvement of all extremiti 
k of musculature, extensive skin changes, and multiple joint contractu 
yw an adult and wears toe-to-groin braces 


Dislocation of the hip: This is a common complication of arthrogryposis and 
the most difficult to correct. If the hips are rigid and flexed, it is doubtful if the 
dislocation can be reduced, and many surgeons do not make the attempt. Open 
surgical release of fibrous contractures must be performed if the flexion deformity 
cannot be released by traction or other simple methods. Even with an anterior 
dislocation of the hip, the patient can often walk moderately well; this type of 
dislocation is stable enough to tolerate weight-bearing and is not associated with 
serious lordosis. The range of severity is wide in dislocations of this type; how- 
ever, some are sufficiently mobile to allow an atraumatic reduction by traction 
and gentle manipulation, or by open surgery. Abduction casts may then be applied 
as in the more usual treatment of congenital dislocation of the hip with some hope 
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of success. It seems that the surgeon should treat these hips conservatively when- 
ever there is the slightest chance of success. Nothing is lost by trying, and often 
some advantage is gained. In some patients the deformity must be corrected or 
weight-bearing improved by subtrochanteric osteotomy. The problems must be 
studied individually since general rules of treatment will not apply to specific cases. 
The prospect Io! the achievement of normal function of the hip in these cases is 


' r 
poo! 


Knee joints: The knee joint may be flexed with a moderately free range of 
passive motion but with very little muscle power to control it. The quadriceps may 
appear to be absent, and the patella difficult to palpate or absent. In many in- 
stances the knees will be in complete extension or hyperextension. Occasionally 
the joint will move in an abnormal plane, having free lateral motion but rigidity in 


normal directions of motion. When the disorder is extensive, restoration of a good 
knee joint 1s rare ly possible A weight-bearing position must be achieved by wedg- 


TABLE VII 


ASSOCIATED DEFORMITIES 


No. of 


Deformity Patients 


Temperomandil 
Dislocated shoulder 
Klippel-Feil syndrome 
Syndactvylism (toes 
Scoliosis (structural! 
Spina bifida (occulta 
Sacral defects 
Constriction bands 
Coxa Vara (uniater 
Undescended testes 
Svnostosis, talus ar 
Cerebral palsy 
Funnel chest 
Dislocated pate 
Palate defects 
Absent lateral 1 


Inguinal hernia (bilateral) and umbilical hernia 


ing casts, release of soft tissue, or by osteotomy. If there is insufficient muscle 
power for stability, toe-to-groin braces will be required. In one patient in whom 
was in a plane 90 degrees from the normal, capsulotomy completely 


oint enabled rotation of the tibia and resulted in improvement in 


knee motion 
encircling the 
function. Supracondylar osteotomy may be required for rotation or correction of 
rigid flexion deformities 

Shoulders: Defect in the shoulders is often caused by lack of musculature. 
Passive motion is usually present in sufficient amount to allow the upper extremi- 
ties to reach functional positions. We have not found it feasible to attempt muscle 
transplantations around the shoulder to correct this lack. Extreme internal rota- 
tion may be relieved by rotation osteotomy if this is necessary for function. 

Elbows: Rigidity in extension or in flexion is the most common problem. 
Arms in rigid extension are almost completely useless; however, the patient often 
can use them as crutches to push himself about the crib. To improve function of 
the upper extremities, it is necessary that at least one hand be able to reach the 
face. A flexed elbow can be achieved by capsulotomy. After capsulotomy, muscle 
contro] may be lacking and the child may have to press his arm against some ob- 
ject, such as his knee or the edge of a table, to bring his hand to his mouth. We have 
tried to transfer a functioning triceps tendon to the flexor aspect of the forearm in 
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Condition of the patient at iree years, f Condition of the patient in 1952 : 
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ing treatment of the soft 
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flexion but have failed in all instances to accomplish this 
skin, full-thickness skin grafts have been necessary in two 
( exposed bone Ol the olecranon alter he surgical procedure 


cit lormity ol the Wrist 1S very common. : | is olten increased 
supporting his weight in bed on tl acl f his hands 


are often seriously involved, have little chane usefulness 


function. This mav usion, and 


atient’s hand will ena 
should be stabilized 
apered fingers of patients with art 
restricted rang 
flexed across the 
vely. A stro 
j 


, , 
rogryposis, 


add tha 


motion 


rubber-b 
ru s. These measu 
ired and were used for eight 
ndvlar osteotomy. bilateral trip] 
oes performed elsewhere 
at age thirty (Figs. 9-C and 9-D). 
t bookkeeper. She had completed hig} scheo] 
lege. She walked with somewhat of a w iddle, pot 
weakness of the quadriceps, which made it diffgult 
in walking. There was moderate recurvatum of the 
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kn motion, m d= stiffn f the feet ft talipes equimovarus, and right talipes 
equinovalgu 


I I and plantar 
Mar 1938, partial tenotomy of the ten achillis was 
rocedures were good 
ind one-half i n April 1940, a Z-plasty was performed on the 
web space between the thumb and index fir I f th right hand, and the flexor pollicis 
longus tendon was lengthened 

In April 1940, the joint capsules of the right tarsus were incised, and the navicular was 
excised because of pronounced valgus deformity of the foot. 

In March 1943, a wedge osteotomy was performed on the right foot because of marked 

valgus position, and was repeated in July 1945 because of recurrence of the deformity. Also 

in July 1945, a full thickness skin graft was inserted into the first web space of the right 
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Case 3. L.W., a six-year-old white female was first seen in July 1929 
dislocation of the hip and equinovarus deformities of the feet. The I 
reatment at another Shriners’ Hospital. The family history reveale« 


The birth history was incomplete, but the child was born with 


ibdomen 
Initial examination: At initial examination 
fairly well corrected, only adduction of the fore 1 
remained owever, the hips were dislocated poster 
perineum and waddling gait (Figs. 10-A and 10-B 
Treatment: Bifurcation osteotomies of the hips, followed by casts and a period of 
in walking was believed to have improved the condition of this child. Her condit 


originally diagnosed as arthrogryposis until the limitation of the knee m m and 

1 appearance of the knees with their covering of smooth, uncreased skin, were note: 
child was followed in out-patient clinics and progress was satisfactory. After her 
from Shriners’ Hospital she was operated upon at another hospital and bilateral tr 
sis was performed 


10-A Fic. 10-B Fic. 10-C 
10-A and 10-B: L. W. Photograph made on admission 
ly been operated upon. She has bilateral dislocation of 
ipper extremities 
10-C and 10-D: Patient’s condition a 

persistent dislocations of her 


in her hips with 
he had a waddling gait chara , , 
lrendelenburg sign. Abduction was possible to 25 degrees in both | he could flex 
from 180 degrees to 110 degrees, and her right hip from 180 degr« to 140 degre« 
knee flexion is possible to 90 degrees, but t t knee could not be extends 


1d 170 degrees | ! { noit in ind feet cto! pite ctermnai torsion 


perhaps, a failure tl ( certain 


Certainly correction of the feet w 


J.B., a white male, was first seen at Shriners’ Hospital for C 
5, 1943, at the age of three. There was no significant family history 
pregnancy and birth was noncontributory, except for the fact that delivery 
by breech presentation The neonatal and infancy periods were normal, and tl 
ment progressed satisfactorily 
At birth, flexion, external rotation, and abduction contractures of the hips were noted. Kne¢ 
flexion contractures and bilateral talipes equinovarus were present. A slight flexion deformity 
of the left wrist was also noted. Multiple series of corrective casts were applied to the feet and 


knees with little permanent success. 
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julred wedging 


seve 
toe-to-groin braces and 
showed only 


ities re veal d 


nild limitation of extensi f t left wi mination | 
“eg . The 


yi 


10rmal hip motion in all dire ition of flexion right hip could 
be flexed from 180 degrees to 120 degrees from 180 degrees to 130 degrees. The 
knees showed passive motion from 170 deg: rees bilaterally. Little or no quadriceps 
in n . 20 degrees o 

equinus deformity legrees of varu t , were not deformities 
1anent discharge the age T fift I that time 

the knees were straight. It is our belief th his patient’s 
of the distal portion of the tibia. 


NAMString | pre it. Bot 


the feet were in neutral position and 


condition could | nproved bv bilateral osteotor 
first time in 1942 at the age 
ler brother with a deformed external 


’ ) 


had | 1 normal, except for premature 


5. R.D., a white male, was examined in our clini 
ars. Review of his family history disclosed an ol 
patient's mother stated that the pregnancy 
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birth 


it seven and one-half months aft 


r conception. Birth, neonatal period, and infancy were 
normal 


After birth, both legs remained in flexion with the 


ankles crossed beneath tl 


‘ he buttocks 
Further inspection revealed bilateral talipes equinovarus and undescended left testis 


the 
und trunk were normal 
Passive stretching of the contractures was 
reatment of the 


performed by the 
patient until the 
7 | 


age of four 

ition: At initial examination (Figs. 12-A and 12-B 
the following: abduction, external rotation, and flexion defo 
ral knee flexion 


family and constitut 


ezamuien 


deformity in a 
ipes equinovarus deformity 


iower extremities 


position of slightly more than 


decreased muscle volume and dimin 
1 moderate range of passive motion in 
ndescended left testis 


Treatment: The equinovarus deformities were treated with a series of 
tions under anaesthesia with good results. Poste 
knee helped the pat 


ror sott-tissue 


ient’s condition 


Fic. 12-B 


D. Photograph 


iIssive MOoLvo! 


show 
the knees 
been 
wedging casts. The 

on the 


Legs and feet 


of defor 
flexion de 


knees were 
even. toe-to-groin wedging casts were em} 
tures. In 1951, when tl 


triple arthrodesis on tl 


us bov was thirteen v¢ 


irsal wedge 
e nght were periorm 


rent foot 
When examined at age eighteen (Figs. 12-C 
osmetically both the | 
oved the condition of the 
attend high school 


lower extremities revealed that both hips 
and 10 degrees of external 1 


vdduction 


patient ind his parents 


lower extremities. He 
Exam n 


had 20 degrees of flexion 
tation contracture. Each hip had 

und flexion from 160 degrees to 120 degrees. All hip 
the Trendelenburg sign was negative bilaterally. Marked 
irom th ppel art ; thighs dow iward was noted 
extension was found, but knee 

160 degrees to 150 degrees. The feet were quite rigid and stiff; there was 


only 10 degrees of plantar flexion from a neutral position. They were placed well for weight- 
bearing. and were quite serviceable 


20 degrees of abduction and 
quite strong, and 
tapering of the lower 


muscles were 


extremities 
No active knee flexor power was quit 


e strong. Both knees 
had motion from 
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need waddling gait was attributed to stiffness in his knees an 

e. He is able to drive a tractor and do odd jobs. We feel that 
RESULTS OF TREATMENT 


hat have been obtained in treatment of arthrogryposis have 


d degree. The reasons for this are clear since the severity of the 


} 


leformity varies greatly. Club-foot of a lesser degree of severity responds readily 


to simple conservative measures and, in such a foot, the tendency to recur may not 


pe trout 


lesome. However, another case of club-foot may be extremely tight and 


resistant t 


} 


o correction; in such instances, there is frequent tendency to relapse in 


TABLE VIII-A 


or CORRECTION OF Foot DEFORMITY 
Fort Patients 


nt. We find patients with such cases of club-foot 


an extremely stiff, or even ankylosed, ankle and tarsus 
equinus deformity despite their having had manipulation, 


i corrTret 


ion. We may generalize that the more rigid the deformity 
treatment, the greater the tendency to relapse regardless of what 
hrogrypotic deformities do not require treatment at all, and the final 
entirely satisfactory. Certain deformities, however, usually require 
most common of these is club-foot. This deformity will inevitably 


! 


progress with increasing disability as growth and improper weight-bearing exert 
ffect; in addition, there is the natural tendency for contracture to occur in 

cases. Treatment of severe arthrogrypotic club-foot, therefore, aims at pre- 
increased deformity but the final results may not be obtained until the 

1t is almost fully grown. If treatment has succeeded in preventing gross de- 
formity from developing in the foot, it has been successful. If the final result is a 
short, rigid, painless foot in good weight-bearing position, we consider it a suc- 
cessful result despite the fact that another surgeon seeing such a foot for the first 
time might be more impressed with the limitation and deformity which still exist. 
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The patient with severe club-foot in our series usually finishes treatment with this 
type of short, stiff foot. 

Astragalectomy gives better results in some types of feet than would have been 
obtained by fusion. This operation has the advantage of correcting calcaneus de- 
formity and extreme equinovarus deformity. Astragalectomy can be performed 
earlier than triple arthrodesis; this is a definite advantage in certain resistant 
cases which might be very difficult to control by more conservative methods. In no 
patient who had astragalectomy performed for arthrogrypotie deformity has pain 
developed. Occasionally a stiff equinus deformity has developed requiring further 
operative correction as the patient approached adulthood. Marked rigidity may 
account for the failure of a painfu joint to develop at the site of the excised 


astragalus 


TABLE VIII-B 


SURGICAL OPERATIONS FOR CORRECTION OF JOINT DEFORMITY 
aND Lime-LENGTH DISCREPANCY 
(Forty Patients 


Knee 
Soltt-tissue release 
Bilateral 
Unilateral 
Patellar transfer with capsulotomy 
Z-plasty of skin 
Transfer of semimembranosus to quadriceps femoris 
Supracondylar femoral osteotomy 
Bilateral 
Unilateral 
Osteotomy of the proximal! portion of the tibia 
Hip 
Open reduction 
Subtrochanteric osteotomy 
Hand and Wrist 
Z-plasty of skin 
Skin grafts 
Full thickness 
Pedicle 
Pronator teres transplantation 
Flexor pollicis longus lengthening 
Wrist fusion 
Osteotomy of the distal portion of the forearm 
Osteotomy of the first metacarpal 
Arthrodesis of the first metacarpophalangeal joint 
| b Ww 
Capsulotomy 
Skin grafts 
Triceps transfer 
Limb-Length Discrepancy 
Epiphyseal arrest (femur and tibia 
Shortening of the femur 


The knee joint also requires treatment when it is badly deformed or definitely 
unstable. In some patients, instability and lack of muscle substance immediately 
indicate the necessity of using toe-to-groin braces. Capsulotomy, tenotomy, and 


sometimes osteotomy above or below the knee joint will be required to produce 
proper weight-bearing alignment for braces, and the result is considered satisfac- 
tory. In other patients in whom there seems to be adequate musculature for con- 
trol of the joint, once the deformity has been relieved, it is sometimes necessary to 
transfer tendons or otherwise make the most efficient use of the muscle power that 
exists. A lower extremity of this type can usually be restored to satisfactory funec- 
tion without the use of braces. By satisfactory, in such a case, we mean that ade- 
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ol motion may be no 


exist for walking even though the range 
30 degrees at the knee joint 
treatment of the hips of arthrogrypotic patients 
1 study of this series of patients. Extreme conservatism was 
before World War II. Then, nearly all dislocated hips were 
a trial of traction in 
Results of this were usually 

able enough for a fairly 
prolonged walking or 


atment, 1s 


Ol surgic: 
! 13 

thoug! abduction apparatus 

" more mobile 

nips 

aite! 

obstrus tion to successful tre 

s. Best results occur 


low satisfactory gait in 


active treatment, 
stable hip been 


lisiocation often recurs li re- 


Open reduction has not been 


enable us To 


ill be frequent 
worthwhile. In the 


ll fail. If patients 


. 1] 
ire older, 


1 
the 


ve been satistactorv where 


by contracture 


i 


; . 
ylanned plastic 


thumb 


f surgery are less favorable in 
formities in patients with other dise: 
1 not discourage the surgeon from persisting in his ef- 
g problem, even when this requires repeating the same o 
es on the same extremity. One girl in this series had mec 
r loot periorm times before she reached a 


s permissible 
y . } 

presence of contracture lack of muscle substance in an ex- 
not seriously dis: the patient, the mere presence of abnormality is 
indication for radical treatment. Extremities that can be used satisfactorily 
worse when untreated. Thev tend to get somewhat better with con- 


tinued use 
| | treatment on twenty-three patients. Thess 


results ol 


IStS Thre late 


Table LX | 
patients have been followed long enough so that the ultimate result is predictable 
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Objective evaluation of the results of each of the many procedures which have 
been used in treating these patients is unsatisfactory. Satisfactory weight-bearing 
and locomotion should be obtainable in all patients with arthrogryposis wher 


there is no complicating abnormality of the central nervous system. 
CONCLUSIONS 


The etiology and pathology of arthrogryposis are not well understood, and 
there is no general agreement cones rning them. Until the true nature of the dis- 
order is known there is little advantage is using other names for the condition 

2. The occurrence of the disease in one member of each of four sets of identical 
twins, two of which are in this series, seems to exclude hereditary factors as the 
cause, and to cast doubt on theories of intra-uterine mechanical, circulatory, or 
toxic causes. The negative family histories further tend to exclude the theory that 

eredity 1s a cause 

3. The primary pathological site may be either in the spinal cord or in the 
muscles. It is believed that the fibr around the joints and in the subcutaneous 


tissues 1S a part he pathological process and not merely secondary to 
it t 


4. \ 


, ' ’ : ’ : 
it does not appear more than coincidental It is not directiv rela 


, mit 
nactivity 


[ental deficiency is infrequent in patients with arthrogryposis. When | 


hr - : 
rogrvposis 

5. Deformities a lufhcult to correct a maintain ‘tion. | 
be poor becau I stiiiness oO! 

, 


peen overcome il joints mi t i Ul ] I lunction, and 


istable limbs must be brace I welg! aring things are accomplished, 
, 
} 
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Early Juxtacortical Osteosarcoma 
(PAROSTEAL OSTEOMA) 


BY SHELDON A. JACOBSON, M.D., VANCOUVER, WASHINGTON 


Registry, Department of Pati 


he United Sta Vet 


Since the recognition of so-called parosteal osteoma by Geschickter an 


land in 1951 and, under the name of juxtacortical osteosarcoma, by Jaf 


Selin in 1952, two unanswered problems, the pathogenesis and early recog 
nition of this tumor, have engaged our attention. It is the thesis of this pape 
that the entity arises frequently, if not uniformly, as an osteochondroma-like 


sion, and that it can be se gregated almost from its inception trom the simple 
osteoc! ‘oma. The f 


ollowing case of sarcoma of the femur, which was originally 


as a benign condition, stimulated interest in this neoplasm 


twenty-six vears old, was admitt 
esent for six months in the right 
showed tumor, arising from 


with the reset n 
malignant change On explo if bone 
vered with smooth cartilage, was encountered 
was thin, and when entered, numerous loculi 
yellow, frial tissue, were found. In a few areas the 
firm. T ntire medial femoral condyle and 
v--ombed with these cysts 


varying sizes, containing 
tissue was almost white 
metaphysis three inches above 
Incipient small cavities in the 


endosteal aspect of 
noted after most bf the contents of the marrow cavity were removed. No 
soit tissue was evident. The surgeon thought the process benign Specim 
by Dr. Vinton Sneeden.) 

1948, a recurrence was noted (Fig. 6), and the tumor again was excised. T} 
made at he previous operation was found to be filled 


with soft, friable conne 
ssuc Attached to the cortex was 


i broad-based cauliflower-like growth four by five centi- 


meters, which could be cut with a knife. It was well defined, but attached to the surrounding 


tissues. In March 1949, the 


tumor recurred and was excised. This tumor, a bonv mass five 
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mmuicrograpl <x 12) showing a lobe of the tumor an osteo- 
lesion, with a cartilaginous cap and bone pedicle. Endochondral 

is taking place. The cap is far thicker than that of a banal osteo- 
In it, one can see a confused intermixture of areas of hyaline cartilage 
yp and at th t), fibrocartilage, connective tissue, and osteoid 
irtilaginous cap) Note the vascularity of the 

isual osteochondr . and the marrow of the bone pedicle 

rtefacts in the right half of the illustration are not visible to 


Fic. 3 
Case 159. Photomicrograph (x 120) showing detail from Fig. 2. Note gradual 
transition from cartilage which is more or less of the hyaline type (seen at the 
bottom of the illustration), through fibrous cartilage to fibrous connective tissue 
under what should be the perichondrial surface. This may be considered dedifferen- 
tiation although the possibility of the reverse process cannot be excluded. The 
darker streaks have a pinkish coloration suggestive of osteoid, 





. JACOBSON 


Case 159. Photomicrograph (x 120) showing bone pedicle. Note the abundant 
fibrous connective-tissue marrow of the pedicle which is not seen in simple osteo- 
chondroma. 





Case 159. Photomicrograph (x 120) showing recurrent lesion. Note a more active 
fibrous connective-tissue proliferation in the tumor. The tumor. however. is not 
t 
highly cellular, and the cells are not pleomorphic. Osteoid spicules can be perceived 
7 } } I 
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snower 
marrow 
tissue witl 
ormation Fig 5) 
recurrence showed new 


second bone-bear ng masses 
this the 


specimen 
fibrous connective tissue pleomorphism was more marked; cartilage 
osteoid, and bone formation were present 
Microscopic sections third biopsy specimen showed interlacing 
ind cells, predominantly spindle-shaped (Fig. 7). Some 
Nuclear variation was common in the 


nuclei 


f dense 


areas showed 


onnective 
osteok hi others showed new-bone formation 
with an occasional cell showing two or more 


tive-tissue elements, | 
The biopsy specimen showed 


fibrous connec 
rogressiv¢ 


Multinuclear giant cells were 
f tigmata of malignancy 


aiso seen 


of the histological s 

At the Bone Tumor Registry, the diagnosis of parosteal osteoma was made 
on the basis of the atypical original lesion, long, slow progression, malignant, 
but not absence of 


metastasis. 


utterly unrestrained histological picture, and apparent 
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Case 159. Microscopic section from the last oper pecimen. Note the highly 
} 


are o 


ellular and aggressive nature of the neoplasm tumor giant cells and nu 


leomorphism. The lesion has assumed, by 


‘ase \ superficially rounded, pedunculated lesion resembling a relatively sessile 

ochondroma 

The material in the Bone Tumor Registry was then searched for analogous 
cases. Case 82 demonstrated an initial lesion of the general shape and appear- 
ance of an osteochondroma, in which, clinically and pathologically, malignant 
degeneration later developed in a manner similar to the previous case. 
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mwnize< 
1946 


degeneration was n 
thi upproximately ours 
swelling remained, howeve 
coma beg osteo- 


ition 


Microscopi 


m i DO upon 
which lay a mass ellular connective tissu t irlvy pleomorphism. Osteoid 
ind bone formation taplasia we pre nt arti 


ila The architecture 
was somewha ! ! ind 10 
serv" . e 


tions 


f I relatively acellular 
1a moderate amount of new-bone format ind osteoid, and a few 
osteoclasts t No highly cellular areas were 
Th tati specimen revealed 


tissue showed varia 


present 
} n 


microscopically na spindle cells growing 
vascularization. Obvious sinusoids, in which cells lay in 
irrangement and it | ' vident, could be seen. In other 
ire was more fibrous ‘( tions of giant cells were 
vacuolated. The more com} tisst 


ie predominated ind the cells 
of nuclei a 


perchromatism 


present, 
showed 
Osteoclasts and the 
redominated in a large part of the 
The opinion ol the pathologist who first examined tl 


tumor began as an osteochondroma must bx 


1e specimens that this 
noted, as must the marked increase 
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Fic. 10 
Case 82. Photomicrograph (x 120) showing detail of fibrous connective tissue 
from Fig. 9. Note pleomorphism beginning, but lack of outspokenly malignant 
character of the neoplasm at this stage 


Fic. 11 


Case 82. Photomicrograph (x 120) showing amputation specimen. Note the ag- 
gressive and disorderly architecture of the tumor. There is now marked cellular 
hyperchromatism and pleomorphism and numerous tumor giant cells. A sar- 
comatous appearance has developed. 
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uxtacortical osteo- 
lesion such as the one 
be so, although in this 
oitten shows the oe ntly 
tic of osteochondroma 


Geschickter and 


larger 

which tin the portion 
Grevish red tumor was 
nain tumor was hard, 

was firm and greyish 

a diagnosis of 

excision was deemed 

ed and follow-up in April 
by Dr. Walter A. Haug 


bone trabeculae 


iled conspicuous ie, 
of some were frayed and surrounded 
i, there were spindle cel's radiating 
tivity were not observed (Fig. 13) 


A report from the Armed Forces Institute of Pathology stated that the 


microscopic pattern was that of mvositis ossiliicans, with the disturbance in the 
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Case 277. Photograph of amputation spec 
Case 482. Roentgenogram showing osteo: 


underlying bone, suggesting the possibility of parosteal osteoma. More extensive 
sampling was suggested. The second biopsy showed that the tumor, which was 
not encapsulated, contained similar material at its periphery and in the marrow 


cavity There were many bone trabeculae embedded in relatively well differenti- 


ated fibrous tissue. Osteoid tissue and seattered multinuclear giant cells, many 


resembling osteoclasts, were present. Many of the trabeculae were lined with 
osteoblasts. The soft-tissue portions showed fairly uniform nuclear structure 
without any evidence of mitotic activity. Cytological study showed that this 
material was benign, but that it did not have normal bone architecture and 
should not have been present in areas peripheral to the cortex and in the marrow 
cavity. 

This deviation was the reason for a diagnosis ef parosteal osteoma It is to 
be noted that osteochondroma was not suggested as the lesion of origin in this 
ease, although, in the initial biopsy specimen, there was some suggestion of 
lobulation of the outer portion (Fig. 13) 

The concept that a normal sequence of differentiation occurs in ordinary 
osteochondroma but that in parosteal osteoma an abnormal sequence consisting 
of apparent dedifferentiation and redifferentiation occurs was tested in another 
way. The abnormal sequence was sought in the cap of rapidly growing so-called 
osteochondromata. That such an abnormal sequence, consisting of the formation 
within the cap of cartilage and osteoid could be demonstrated, was evident in 
the next case. 

Case 482. L. H., a white male, forty years old, was seen with complaints of a mass or 
the lateral aspect of the little finger near the knuckle. There was a history of injury five 
years previously with no abnormality revealed in a roentgenogram. One vear following the 
injury the mass had been noticed and during the year prior to admission it had grown 
rapidly (Fig. 15). Roentgenograms showed soft-tissue destruction about the proximal phalanx 
with periosteal reaction. (Submitted by Dr. J. E. Nohlgren.) 

Exploration revealed a large bony growth resembling an osteochondroma. It had not 
invaded the cortex and could be removed as a definite laver with a thin chisel. One year 
after this excision, the patient was well 
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tumor with carti- 
yssification is taking 


ation and ossifica- 
to be random. The 


cartilage beneath which 

were bone spicules with 

ices. Occasional bone spicules 
showed definite ossification or 
the thickness of the soft 
cartilage proliferation and 
inward, the relationship 

one without a regular 


arly juxtacortical osteosarcoma, and 


byt 


Dut not ecarmed out 


1e-year-old girl noticed a swelling 
i projected two millimeters above 
Roentgenographic study revealed 
relatively radiolucent (Fig. 18). 
i pedicle extending to the bone 


connective tissue at the base of the 

The cells were moderately pleomorphic 

n tion in some areas to form hyaline 

showed endochondral sequences. The super- 
ind osteoid met iplasia (Fig 21) 


Although the pathologist recognized that the lesion was malignant he made 
a diagnosis of chondromyxoma on the basis of the fact that cartilage tumors in 
this location are usually clinically benign. However, at the Bone Tumor Regis- 
try, a diagnosis was made of early juxtacortical osteosarcoma. If this is the 
proper diagnosis, it illustrates the reason why this entity roentgenographically 
may appear to be not connected with the bone in which it originates, In a very 


VOL. 40-A, NO. 6, DECEMBER 1958 





JACOBSON 


omicrograph (x 120) showing detail of Fig. 16 
Note again tl irtilage, most clearly seen at the base, undergoing 
the same proce of dedifferentiation through fibrocartilage to 


tissue. Note also calcification of cartilage and 


fibrous con 
1 re I 


beginning ossification—again without the orderly 
mdroma. Note also vascularity of the 


teristic of ost 


Case 611. The calcifying tumor on the medial side of the distal phalanx ol the great toe 18 
faintly seen in this roentgenogram. There is a radiolucent zone between the calcitic mass and 
the phalanx proper 
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rograph (x 12) showing tun 


| il infection and ulceration 
r side of the ulcerated area 


l é taining area 1s composed ol 


1 darker border of this area is a zone 
of the tumor, its pedicle, is made up « 
eeply staining bits of bone avulsed from the ec 
Fig. 20: Case 611. Detail in 
bone of phalanx. Above it is fibrous connective tisst Thi 


The greater 


ase are tiny 


f loose fibrous « 
tex of the 
photomicrograph (x 120) of ts of cortical 
ere 18 a cer- 
morphism 


early lesion such as this, despite the endochondral 


beneath the cap, both the marked cellularity of the base of the lesion and of 
the capsule and the cellular pleomorphism and hyperchromatism negate the 


ossification taking place 


diagnosis of either common osteochondroma or chondromyxoma. Indeed, to my 


knowledge, small superficial cartilaginous tumors of bone do not usually assume 
& myxomatous appearance in any part, as endosteal lesions frequently do. 

In their original paper on this entity, Geschickter and Copeland called at- 
tention to a characteristic and constant finding—the roentgenographic presenta- 
tion of a tumor separated in some plane from the parent bone. In their published 
series, however, they illustrated only one case with this characteristic. The case 
just described is an additional example. 


T., a woman, thirty-four vears old, was seen with a firm mass of six months 
ilmar aspect of the middle phalanx of the littl 
showed a mushroom-shaped radiopaque nodule, sharply demar 
of exostosis was made and excision was done. The 


finger. Roentgenograms 
ited (Fig. 22). A diagnosis 
specimen was pear-shaped and bony, 
measuring one centimeter in length and up to eight by seven millimeters in its other diame- 
ters. The stalk was four millimeters in diameter. The bone was soft, vellow, and cancellous 
ind at the large end there was a cartilage cap two to three millimeters thick. (Submitted 
by Dr. Warren C. Hunter.) 

Microscopic examination showed the cap to consist of hyaline cartilage which wag 
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crograph (x owing detail of upper portion of tumor 

rficial surface of the car rives way by continuous gradation (albeit 

in a narrower zone than the ¢ r ¢ to fibrous connective tissue and osteoid 
\ simple enchondroma doe ot contain such a large number of spindle cells over- 
lving the hvaline cartilage, nor is ther inv osteoid to be found in that locatior 


3. Roentgenogram showing osteochondroma-like tumor of phalanx 


Fig §23 I 
Fig. 2: ‘ase 623. Photomicrograph x 13) of resected tumor. On casual inspection, it 


displays the irchitecture olf an osteochondroma the bons pedicle, the ( irtilaginous cap 
ind between, the zone of endochondral ossification. Careful inspection, however, even at 
this power, reveals that the cartilaginous cap is by no means uniform in its architecture, 
ind that the bone marrow is decidedly fibrous rather than fatty 
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hnange 


coma 


mean 
was fi 
impression wa 
rve root r possibly malignant t 
to he oste iroma att 
lesion was rem 
There was ition 
about 
eight by eight centime had the consisten f bon n overlving 
I t I \ iI i ] it had 


t three 


was hard, nodular 


structures. Roentgenograms e about 


hondrosarcoma was made rl pathological 


been previously. A clinical 
diagnosis again was osteoch¢ recurrent tumor arose from transverse process 
of the fifth cervical vertebra in fragments without rificing anv nerves 
It measured about six by fou imet ind consisted of a numl cartilaginous caps 
surrounded and covered by membrane 
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‘ase 520. Roentgenogram of osteochondroma-like 
as it appeared before the first operation. 
‘ase 520. Photomicrograp! 21) of section of tumor moved at first resecti 

p dipping deeply, apparently along the surfaces of an u fissure. Note 

t rior of the bone, although it is possible that her dimension t 


ind increased 
\. Peter Crane.) 


showed the first sy} 


Misrescenic 


ecimen ce é iss VJ 
steocl cartilage (Fig. 26). The 

n of laginous tissue and bone. The cartilage was irregularly 
tlized and excessively ilthough the cells were unife There 
mitotic activity 


i. However, irregularly 


ondroma but ¢ ng unusually deep-lving islands of 
specimen showed mass¢ } miner- 

was no evidence 
or of 


distributed 


1 areas ol 
resent in tl 


he bone tr eculac Fj 


9- 
ig. <4) 


cartilage we 


The more exube rant crowth of cartilage, and its greater extension into the 
bony tissue than is usual in osteochondromata, may be emphasized as evidence 
for the diagnosis of 


juxtacortical osteosarcoma 
Additional evidence 


rather than 
was ft 


osteochondroma 
he fibroblastic activity in the 


marrow, which was 
greater than is usual. The diagnosis was also considered justified on the basis 


of the findings and the recurrence of the tumor. However, it must be admitted 
that it would be a bold pathologist indeed who would have recommended early 


radical resection, were it feasible, on the basis of the histopathological study 


Despite the fact that only a few stigmata of juxtacortical osteosarcoma were 
present in this tumor, its aggressiveness and recurrence seem to justify its inclu- 
sion under this classification. 

Case 740. D. A. E., a male, thirty-two years old, appeared with a six-week-old growth 
m the middle phalanx of the index finger. Roentgenographic study revealed a small exostotic 
lesion projecting two millimeters above the cortex. The lesion showed less density than the 
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EARLY JUXTACORTICAL OSTEOSARCOMA 


In this series amput: 1 Was pert d on three patient 1 two of these. 
osteochondroma was diag 1 or suggested early in t . The same was 
done in one of Geschickter an peland’s ca and in ; ‘ase. Dwinnell, 
Dahlin, and Ghormley’s seri fi uses included six which were originally 
called osteoc! ondroma, and n In while! ! term exostosis was used. This 
finding is much too frequ 

Dwinnell, Dahlin, and Ghorm! ‘alled attention to the occurrence of cellular 
fibrous connective tissue wi the stalk of the lesion as suggestive of a more 
active tumor and this series confirm hat I consider more suggestive and 
which I believe to be pathognomonic is the cap in which one sees areas of unspe- 
cialized connective tissue, cartilage, and osteoid, with no recognizable polarity. 


In this series that finding is noted in most of the early lesions. The fibrosis 


and irregularity of cartilage islets may be noted particularly in Case 520, and 


the appropriate gen¢ ral appearance and contours in Case 82 


It is postulated then that we are dealing with a disease entity which initially 
resembles an osteochondroma in its general appearance, and probably in its 
pathogenesis, but is marked by three important differences: 

1. Its histological variance from the simple cartilaginous exostosis; 

2. Its tendency to recurrence; 

3. Its occasional malignant degeneration into the entity known in the litera- 
ture as parosteal osteoma or juxtacortical osteosarcoma 
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Four of the present series of eight cases were phalangeal tumors, three were 
femoral, and one was vertebral. The last four cases entailed, at present writing, 
serious consequences. The saving grace in digital growths, such as seen in the 
first four cases, may well be the fact they are observed and removed in an early 
stage 

It should be remarked that there is no inherent reason why the neoplastic 
periosteal activity must include a cartilaginous phase By courtesy of the Armed 
Forces Institute of Pathology, the writer has seen what was called a parosteal 
osteoma in which no eartilage cells were to be found, nor did they appear in 
Case 82 of this report. It may furthermore be anticipated that such a tumor, 
arising upon that part of the skeleton which ossifies in membrane would regu- 
larly, like an ivory exostosis, be cartilage-free. 

It is further to be borne in mind that there is no reason why the endosteum 
should not also be capable of neoplastic activity of an intermediate degree of 
malignancy between the activity of medullary osteosarcoma and that of osteoid 
osteoma, which Jacobson, in the classification pre viously referred to, considered 
its benign counterpart The writer is informed that at least one such tumor has 
been seen at the Armed Forces Institute of Pathol gy, and the same diagnosis 
has been made at this Registry Such cases, however, fall outside the scope of 
this report 

The corollary conclusion is that all exostoses should be submitted to micro- 
scopic examination 

It is impossible as vet to give definite advice as to treatment. For the tim 
being, the writer is inclined to be content with wide excision of the original lesion, 
but upon recurrence he would recommend a more aggressive attack, if such be 
surgically feasible. If confirmatory evidence of the relationship between thes 
tumors and fully developed sarcoma should appear, then recurrence of the lesion 
should be an indication for amputation 

There has been little experience with radiation therapy in this disease. At 
first thought, one would not expect it to be effective; nevertheless, when the 
lesion is surgically inaccessible, and has already shown ominous tendencies 


(Case 520), irradiation may be attempted 


SUMMARY 
An osteochondroma-like lesion represents the beginning of juxtacortical 


osteosarcoma. This may be differentiated from simple osteochondroma by th 


e 
gular developm«e nt of masses of connective tissue, fibrocartilage, and osteoid, 


i 


in and on the cartilaginous cap of the lesion, and also by the appearance of 


more than a minimal amount of connective-tissue stroma in the marrow cavity 


of the bony stalk 
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Treatment by Bone-Grafting of Aseptic Necrosis 


of the Femoral Head and Non-Union of the 


Femoral Neck (Phemister Technique) 


. CITY, IOWA, AND MAXWELL B. BARDENSTEIN, M.D., 
DETROIT, MICHIGAN 


secondary to intracapsular fractures and 

o serious hip disability if untreated. The 

ported by many authors but this knowl- 

liagnosis and therapy because no effec- 

n reported in a |: re enough series of patie nts for adequate 


2 + ’ } ‘ } 1 
ts Bone il il ave been use 


1 effectively In the treat- 
inunited fractures of the femoral neck. However, bone trans- 
been used to hasten restitution and avoid collapse of the 

while it undergoes replacement 
tions by Phem1 1.5 9 ‘ompere and Lee of good function in a 


ii and ul united Iractures ol 


grafts into the 


inserting a 


aft aided union 


patients with varying amounts oi 
or without non-union of fractures 
insertion of two autogenous cortical- 
a two plane roentgenographie control, grafts are placed 

i he femoral head in order to support the 

ilone were used in those patients wit! 

necrosis, or necrosis alone from other causes 

Two one-centimeter plugs of cancellous bone with the overlying articular cer- 
artilage a moved from the femoral head to obtain a biopsy specimen 

he cortical-bone grafts up to the articular cortex ir 
hieve maximum support in the weig! aring area which has a ten- 
collapse and to initiate osteogenesIs by new vascular connective tissue 


which grows along the grafts to the subchondral 


region. In most of the patients 
tibial transplants from the same extremity were used and in a few others, split 
fibular grafts. Three five-thirty-seconds of an inch threaded Steinmann pins art 
inserted below the grafts as additional fixation when non-union is present 

Fixation of the head and neck is performed in situ when the ununited fracturé 
is in a reasonably satisfactory position. Open reduction is rarely necessary since 
n situ fixation or closed reduction usually gives a satisfactory position and pre- 
cludes further loss of blood supply by disturbing the intermediary callus and 
visceral capsule. In a few instances, the operation was performed in order to 

*Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, New 
York, N. Y., February 3, 1958 
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restore blood supply to necrotic bone of the femoral head preliminary to and in 
preparation tor cup arthroplasty 

The average hospital stay is ten to fourteen days During the period from 
April 1950 to October 1955, sixty-one patients were operated on at the State Uni- 
versity of lowa Hospitals. Eight of these patients are not included in the analysis 
of results because of death or incomplete follow-up. An evaluation of fifty-three 
patients (fifty-five operations) followed for two years or longer forms the basis 
of this report Table I shows the analysis of the patients studied according to the 


TABLE | 


ANALYSIS OF PATIENTS EVALUATED 


Time to 
Crutch- Average Length 
No. of W ilking 
Clinical and Pathological Diagnosis Patients Vonths 


Minimal to moderate aseptic necrosis of femoral 
head with non-union of fractured neck 

Aseptic necrosis of femoral head with non-union of 
fractured neck 

(septic necrosis of femoral head 
1. with united fracture of femoral neck 
b. after dislocation 


c. idiopathic—trauma or vascular occlusion, 2 
patients bilateral 


Total number of patients 53 SvI 11 mos 


Total number ot hip ope rations 


TABLE II 
ANALYSIS OF CLINICAL RESULTS 


55 operations 53 patients 


Minimal aseptic necrosis of the femoral head 
with non-union of the neck 


Good. } Excellent 
Poor 2 


Ase plic necrosis ol the femora! head 
with non-union of the neck 
(sood 10 Excellent 
Fair } Poo: 


Aseptic necrosis of the femoral head 
Good ll Excejlent 
I ill 5 Pe or, 


clinical and pathological diagnosis and includes the ave rage time ol follow-up in 
each category and the average length of time of protected weight-bearing. The 
period of protected weight-bearing was determined by roentgenographic evidence 
of bone union at the fracture site and the conversion of the necrotic fragment to 
living bone. This repair of dead bone was frequently difficult to assess by roentgen- 
ographic means, but in general, one most frequently noted an increase in density 
as new bone was deposited on the necrotic bone during the process ol! cree ping sub- 
stitution. At times, a decrease in bone density preceded the deposition of new bone 
As a rule, the patient was advised to test the hip by a program of gradually in- 
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creasing weight-bearing over a period of two to three months. A roentgenographic 
check was made at the end of this pe riod. If no further collapse had oceurred and 
the patient had no pain from gradually increasing weight-bearing, the patient 
would then be allowed to bear weight without crutches 


In the evaluation of each patient the following factors have been considered 
both preoperatively and postoperatively: functional ability, pain, deformity, gait, 
and range of motion. A numerical rating system utilizing these factors in the eval- 
uation of hip operations is being tested in the Orthopaedic Department at the 
State University of lowa Hospitals. This was checked against the authors clinical 
rating of excellent, good, fair, and poor. As a further check we used the Stinchfield 
modification of Judet rating system. In general, our system of grading rated 


ne or lower than the Judet ratings; in each instance the most 


rABLE Ill 


YSIS OF THE ROENTGENOGRAPHIC RESULTS 


Restoration of 

Bone Union Further Collapse 

Femoral Neck Graft Necrotic Femoral Degenerative Joint 
ind Hi i Fracture Head Change 


Minimal 
Moderate 
None 
Minimal 
Moderate 
Severe 


None 


severe 


Ss } I 
2 preoperative 
mal aseptic nec! 
Non-union of the fem« 7 5 7 9 3 


neck witl aseptic necro- > preoperative 


sis of the femoral head 
Aseptic necrosis of the fe- 2 15 


mora! head 18 preoperative 


critical rating was used to express the result (Table I1). Additional factors co 
j 


‘ aT 
Led} 


. . : . . 
sidered were itgenographic evidence yt bone union. arrest ol turther col 


necrotic bone, and secondary degenerative arthritis (Table III) 


Head th Non-union of 


the thirteen patients in this group had a satisfactory end result 


It is interesting to report that although an ununited fractured femoral neck was 
the primary problem in these patients, a study of the biopsy material showed 


{ noral head in most instances. These cases are 


minimal to moderate necrosis of the fe 


! 
cited here to emphasize the value of bone-grafting, rather than prosthesis, in the 


treatment of an ununited fractured femoral neck when necrosis of the head was 
not a majo! problem. However, it is important to note that the degree of emoral- 
head necrosis could not be determined without microscopic study of the core biopsy. 
Furthermore, the pathological findings could only reflect on the status of the fem- 
oral head area at the time of biopsy The residual areas of necrosis varied ac- 
cording to degree of vascular interruption at the time of injury, the interval after 
injury, and the rate of replacement of dead bone. The patients’ ages ranged from 
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Fic. 1-A 

-A through 1-G: Case 1. M. T.. a woman 

f left femoral neck for fifteen months 

Figs. 1-A and 1-B: Preoperative roentgenograms 
iragments 


? ‘ ) r ‘ ti ' r f + ; . 
Roen genogram I I POSTOPeTAativ € position i il ina pins 


thirty-five to eighty-one years. Four patients were under sixty years of age and 


lour were over seventy The interval of non-union or displacement of the 


tured femoral neck ranged from two months to two and one-half years The average 


time of protected weight-bearing on the involved extre mity was ten months. Grad- 


ual increase in weight-bearing was started two to three months sooner 

Case 1, a patient operated on four and one-half years ago, illustrates recon- 
stitution of the femoral neck about the transplants: 

Case 1. M. T., a woman, sixty-two vears old, had had an ununited f ture of tl left 
femoral neck for fifteen months. Displacement of the fragments was apparent in the roentgeno- 
Figs. 1-A and 1-B). The head appeared to be viable. Closed reduction was 


f ‘ 


obtained by traction, abduction, and internal rotation on the fracture table. Through a lateral 


grams ol the left hip 


approach to the greater trochanteric area of the femur, two guide pins were inserted into 
the superior half of the head and neck and two threaded Steinmann pins into the in- 
ferior half. Following removal of the guide pins, biopsy specimens were taken and two 
cortical tibial grafts inserted into the channels. An additional threaded pin was inserted for 
further stability. Figures 1-C and 1-D show the postoperative position of the grafts and pins 
The patient was allowed on crutches bearing no weight on the left, and discharged from the 
hospital thirteen days after operation. At four months bone union of the femoral-neck fractur: 
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was apparent but full weight-bearing was not allowed until eight months after surgery. Recon- 
stitution of the femoral neck is best shown at fourteen months in a lateral roentgenogram of 
the hip (Fig. 1-E) ir and one-half years after internal fixation and bone-grafting the patient 
had an excellent clinical re lt igs 1-] nd 1-G 


following case 1n 
procedurt occurred 
illustrates the Importance ol prope! 
placement of the bone transplants and 


threaded pins 


ntgenogram 
moral head 
ipsorption ol 


1 | 


Failure of the proce dure probably could have been avoided by accurate place- 
ment of grafts and pins to insure a better hold on the femoral-head fragment in an 


unstable ununited fracture 


Asept cS V ex rosis th Von-U? vl 


Sixteen of the twenty-two patients in this group had a satisfactory result. All 
of the patients had had ununited femoral-neck fracture with incomplete replace- 
ment of the dead bone of the femoral head as verified by core biopsy. The age of 
these patients ranged from thirty-eight to seventy-five years. The time interval 
between operative procedure and fracture of the femoral neck varied from three 
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months to four vears with an average ol fourteen months. The average time to 
full weight-bearing after bone-grafting and internal fixation was twelve months 


with a span of six to eighteen months The average follow-up was three years and 


ten months. The following cases show the clinical and pathological features of this 


group: 


Cast 3. M. | t sixtv-three-vear-old woman, had had a fractured fem 
hip she 


Roentgenograms of the nght 


with a Smith-Petersen nail six months earher 
! tic bone in the upper half of 


sion of the nail, loss of position of the fracture, and persistent necro t 
the femoral head (Figs. 2-A and 2-B). Subsequent roentgenograms showed that union of the 
fracture was present six months after insertion of threaded pins and two tibial grafts whicl 


rticular cortex of the anterior half of the hea 


extended to the ar Photomicrographs made 


i 
the bio} SV mate rial showed necrotl subchondr il cortex Fig 2-C ind fibrosis of 
und dead bone near the subchondral cortex Fig. 2-D). At five 


in a zone of living 
had an excellent functional result although tl oentgenogram 


surgery the patient 
cl 


head due to mild art! 
ind 2-F). The 


showed small marginal osteophytes on the 
tic necrosis in many cases (Figs. 2-I 


the process Ol 


In shay the lemoral head 


i woman, SIXtyv- 
rsen nail six months 
roentgenograms t I 


ind partial asept 


o-vear-old male, had n¢ inion of a tured left 
with a lag serew. In addition to the non-union, the roentgenog 


l rosis of the femoral | Fi 3 


degree of residual net 
d pins were inserted inferiorly Y 

the old screw site and anterior ind superiorly 

e same time: histological examination of the 


tic bone neal rticular cortex invaded by fibrou 


Fig. 3-C). At the time of last examination, four ve 
roentgenogram showed no breakdown o | 


excellent result 


i fiftv-one-vear-old woman non-union with displacement of a fracture 
I Lorenz lag screw. A roentget 


k sixteen months after internal fixation with 
i density of the femoral head (Fig. 4-A). Through a combined antero 
duction of the ununited fracture was performed after removal 


in the perior half of the femoral hea 


ral nec 
gram showed inert 
lateral approach an open re 
the lag screw. Two tibial transplants were placed 


through the neck and trochanter and three threaded pins were used for fixation (Fig. 4-B 
rs after operation showed union of the fracture and replacement 


half of the femoral head Fig. 4-C The patient has walked 


e functional result was 


Roentgenograms made four v¢ 
of the upper weight-bearing 
ifter surgery; tl 


unsupported and without pain since eighteen months 
excellent 

In Case 5, it should be noted that the medial non-weight-bearing portion of 
the femoral head still shows the uniform preoperative density which represents 


persistence of necrotic bones, while the weight-bearing area of the head In which 


the graft was inserted has been revascularized 
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Is present 


subchondral cortex 


and dead bone 


il head shows necrotic 








40-A. NO. 6, DECEMBER 1958 





MICHAEL BONFIGLIO AND M. B. BARDENSTEIN 


toentgenograms 


ee 
ited sixteen mont! 
the hiy made at adm 


rs. 3-A 


g 
g. 3-A ntgenogra 
ral head in addition to non-union | 
four vears and nont if peration shows 


moderate degree 


rosis of th : 
Fig. 3-B: Roentgenogram made 
the femoral neck and no breakdown of 

j 


The next case emphasizes the principle expressed by Banks and Sherman ane 


Phemister, that unprotected or too early weight-bearing on a dead femoral head 
It also stresses the Importance 


leads to collapse and breakdown of the necrotic bone 
of accurate placement of the bone grafts into the weight-bearing area 
enty-four-vear-old woman with ununited fractured femoral neck of 
itu bone-grafting and insertion of two threaded pins 
intertrochanteric region 


Case 6. K. L., a sev 
was treated by 7 


The relative increased densitv of the femoral head as 
in the preoperative roentgenograms (Figs 


s shown 


four months duration n 
ompared to the 
5-A and 5-B). Examination of a biopsy 
specimen revealed necrosis of bone in the femoral-head fragment. Three and one-half months 
eared to be united and the patient was allowed to begin gradual 
t the time showed the bone grafts to 


of the necroti 


ifter surgery the fracture apy 
weight-bearing. Lateral-view roentgenograms made a 
be centrally placed in the head (Fig. 5-C) Collapse 

weight-bearing area of the femoral head anterior to the grafts is obvious in the roentgenograms 
made eight months after the operation (Fig. 5-D). The medial portion of the head and neck 
remained united. During a six-year period of observation the patient has had few complaints in 
restriction of motion and further collapse of the femoral head and de- 


Figs. 5-E and 5-F). The result was rated fatr, thus classed as unsatisfactory 
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ipon eighteen patients restored the 


ps op rated on had two tibial 

lv one graft. As listed in Table I, these patients 

femoral head with minimal, moderate, or severe col- 

he junction of living and dead bone. In most instances 

nt undetected until pain heralded the onset of collapse of a necrotic 

, considerable additional delay in treatment usually took place after 

of pain and collapse The average time of follow -up after bone -grafting 

was four years. The period of protected weight-bearing ranged from seven months 

to two ye with an average time of twelve months. The shortest period was in 
patients ith segmental areas of necrosis of the femoral head 

In the patients with aseptic necrosis of the femoral head accompanied by 

united femoral-neck fracture, the ages ranged from thifteen to seventy-five years 

They were first seen as late as four years after injury. These patients had a pain- 

free interval followed by a return of symptoms. Revascularization of a necrotic 

segment of femoral head without further collapse is shown in the next two cases: 
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Figs. 4-A through 4-C: C f 
displacement of a fractured t femoral nec] 


Lorenz lag screw 

Fig. 4-A: Preoperative roentgenogram of the hip shows increased density 
Fig. 4-B: Roentgenogram made after open reduction shows grafts 
of head 

Fig 1-C Roentgenog! im tour vears al 
placement of the upper weight-bearing half of the 


ter operation shows union of 


sistence of original density 


Figs. 5-A throug 
woman, *eventyv-iour 
inited fractured right { 
months duration, was 
drilling, bone grafting 
threaded pins 


Figs. 5-A and 5-B: The 
density of the femoral he 
the intertrochanteric region 
ve roentgen 


Fig. 5-C: Roentgenograms made three and 
t half months after surgery show union of 
the fracture. Note that the bone grafts are 
centrally placed in the head in the lateral- 


view roentgenogram 


Fig. 5-D: Collapse secondary to refracture 
of the necrotic weight-bearing area of the 
head anterior to the grafts is obvious in the 
roentgenograms made eight months after the 
operation 
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Case 7. C. V.. a man, twenty-two years old, had had a left femoral-neck fracture treated 


The patient got along well for two 


Loentgeno- 


by Smith-Petersen nailing two and one-half vears earlier 
years before the occurrence of pain in his left hip and knee on walking and sitting 
grams made prior to removal of the trifin nail and biopsy and bone-grafting procedures, showed 
s] gnt de pression of the nex rotic we ight- be aring area of the fe moral he id { Fig 6-A) TI e pa 
walked on crutches bearing no weight for ten months and gradually returned to fu . weigh 
earing at eighteen months. Complete revascularization without further collapse of head 
was apparent in roentgenograms of the hip made two vears later (Fig. 6-B) M. irgu 
irently did not interfé 


tient 


osteophytes which were present earlier increased in size, but apy; 


with function 


Case 8. E. R., a woman, sixty-two vears old, was seen four vears after internal 
of a fractured right femoral neck. A collapsed segmental area of necrosis proximal and su; 
to the Smith-Petersen nail was evident in the roentgenogram of the hip. Roentgenogram 
eration showed repair of the necrotic fragm 


nineteen months and three years after op 
out, additional collapse of the head. The patient’s result 


Fic. 5-E 


ti 


The three patients with necrosis of the femoral head after dislocation of th 
intervals between examination and 


( 


hip were under thirty-five years ol age. The 
injury were two, five, and six years. The duration of symptoms prior to operation 
was eleven months, three vears, and six vears, respectively Absorption ol ne- 


crotic bone after drilling and bone-grafting sometimes precedes re placement bv 


new bone as shown in this next patient: 

Case 9. W. G., a thirty-five-vear-old male, had had a posterior dislocation of the hi 
reduced two vears earlier He was protected from weig! t-be iring for twelve weeks. The 
after dislocation, and recurred 


onset 


of hip pain and limp occurred for the first time thirteen months 
thereafter. Roentgenograms made two years after disiocation showed a central area of necrosis 
in the femoral head (Fig. 7-A). Ten and one-half months after insertion of two tibial grafts 
marked reduction in density of the central area of necrotic bone was apparent in Figure 7-B 
which also showed the grafts projecting to the level of the subchondral cortex. At twenty-seven 
months a roentgenogram revealed reossification of this area, slight narrowing of the cartilage 
shadow, a marginal osteophyte, and increased density of the femoral head (Fig. 7-C). The 


patient was free from pain, walked with a slight limp, and had an excellent functional result 


The presence of increased density of the femoral head in the late stages of 
repair of necrotic bone does not indicate more aseptic necrosis but rather the de- 
position of new living bone on old necrotic or partially replaced bone. 

The patients in the idiopathic group ranged in age from thirty-five to sixty-one 
years. Symptoms were present from nine months to seven years prior to treatment. 
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ie necrosis had had bilateral dis- 
two patients had cup arthroplasty 


performed on the femoral head with marked 
grafting on the opposite hip. Both 


degenerative 
patients maintain both hips, four years and six and 
one-half years ‘al femoral-head necrosis had drill- 


p. One of the patients had persistent pain in one 


ing and bone-pe; 
hip, secondary to degenerative arthritis, and poor function; cup arthroplasty was 
performed on the right side three years later. Upon removal of the articular ecar- 
tilage the femoral head bled freely, indicating revascularization; conservation of 


femoral-head and neck length was therefore possible. The three remaining pa- 
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ifter dislo« 


in the temor 


tients gave a history of specific injury preceding the onset of symptoms but no 


roentgenograms had been made. That massive necrosis of the femoral head may 


require more than two drill holes and graits to repair the femoral head is sug- 


gested by the following case: 


Case 10. For seven months, E. R., a male, sixty-one years old, had pain in the right hi 
accompanied by stiffness and limp. One year before he had bumped his right greater trochanter 
fagainst the tractor seat when the tractor he was driving hit a hole The hiy was sore tor a lew 
days but did not bother him until five months later when he turned over in bed and felt a 
crack in his hip region. Massive necrosis with fragmentation was evident in roentgenograms 
of the right hip made at the time of insertion of two tibial-bone grafts. Biopsy of material from 
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roentgenogram shows an excellent 


necrotic bone ind 


tures \ low- 

a ol tragmenta- 

composed of new bone on old 

tilage mn ecrotic subchondral tr ibeculac 

irtne! ollapse of the head. The patient 

lower extremity in spite of instructions to 

; tient had poor function but only occasional 
oentgenograms of the hip at this time showed incongruity 
ige shadow, and marginal osteophytes. The patient was 


An example of an excellent functional result six years and five months after 
treatment of a necrotic femoral head with minimal collapse is presented in Case 


ll: 


forty-year-old male, was seen two years after an untreated injury to 
his left hip incurred in an automobile accident. He had had pain in his hip on walking, limp, 
and inability to work for eight months prior to examination. Roentgenograms of the left hip 
showed flattening of the femoral head and infraction through the necrotic area (Fig. 8-A) 
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Fic. 8-D 
\ photomicrograph ol a biopsy specimen taken near the sub- 


chondral cortex reveals calcified fibrous marrow, dead trabeculae 
ind new bone on unreplaced trabeculae 


Three areas in the necrotic head and neck were biopsied and tibial transplants inserted in twe 
of the drill holes from the trochanter to the subchondral cortex. A roentgenogram and photo- 
graph of the core biopsy indicated the extent of necrosis (Fig 8-C). (Note se parated articular 
cartilage, a frequent finding in femoral-head necrosis.) Photomicrograph of area near the 
subchondral cortex revealed calcified fibrous marrow, dead trabeculae, and new bone on un- 
replaced trabeculae (Fig. 8-D). The patient was on protected weight-bearing for eleven months 
Six years and five months after surgery a roentgenogram showed an excellent joint shadow 
incorporation of the grafts, replacement of the necrotic bone, and minimal arthritic changes 
(Fig. 8-B). The patient had no pain or limp, excellent function, and an almost normal range of 
motion 


COMPLICATIONS 
There were no operative deaths. The seven deaths which did oecur were from 
other causes; the earliest at three months after surgery. Infection developed in 
three patients; a sinus formed after extrusion of a threaded pin in one patient; 
and an infection developed in two patients after reoperation for failure of the bone 
graft. procedure. 


An attempt was made to evaluate the degenerative arthritis of the hip which 
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patients. As can n 1 Table ITI, many oO! the patients 
with ase ptic necrosis Ol the femoral head had degenerative changes prior: to sur- 
gery It Was not possible to correlate the roentgenographic finding of dege icratlve 
arthritis with the clinical end result since most of these patients were asymp- 
tomatic 


SSION 


75 per cent of the patients operated on 
| necrosis of the femoral head, with or 
neck, indieate that this procedure is useful in 
preserving and 1 ing patient's natural femoral head. Some of the unsatis- 
factory rest mn til I i hich ean be aseribed to preve ntable causes, 
most nnport f wh Is Wnpl r placement of the cortical transplants as to 
location and dey) 1 1OUl i tt execution of the procedure may have 
altered the outcon iv welgli bearing before reconstitution of the head and 
neck contributed to fail in t patients 
At times poor function may be due to weak musculature about the 
patients overcame fatigue pain and limp, enough to improve thei 
program of hip muse! ng ng rel Another observation of note in the 
evaluation of t! atients 1 f correlation between hip function and the 
roentgenog! 
peration to full weight-bearing 
interest. It was anticipated that this 
according to previous observations of a four-yeal 


a necrotic head treated by protected weight- 


ian 90 degrees of flexion of the 
to be improved by bon -graiting 
nts in this series were operated 
femoral-head fragments so 
ibsequent cup arthroplasty 
limited motion in the hip 
example, Case 10) may come 
e future. Therefore, early ap- 
bone-grafting for non-union or aseptic 

er results. This proce dure is now being done at 
roentgenographic ev idence of loss of position 
fixation, or density changes in the femoral 

The procedure is not advised if the pa- 


walk with crutches 


AND CONCLUSIONS 


. _ 2 1 . 
ius been made of the effect ol dnmiling and bone-graiting tor 


non-union of th ractured femoral neck or aseptic necrosis ol the femoral head, or 


both, in fifty-three patients. The results show that the procedure is effective in re- 
storing continuity to the ununited femoral-neck fracture, and viability to the 
necrotic femoral head in a sufficient number of instances to warrant its considera- 


tion in the management ot these complications 
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1957 
DISCUSSION 


Dr. Sam W. Banks, Cuicaco, Iturnors: Dr. Dallas B. Phemister stressed the relat 
between the early diagnosis and the prognosis in cases of aseptic necr . the head of 
femur and forms the basis for discussion of this—the major unsolved 
he neck of the femur and traumatic dislocations ef the hip. In 1947 


the results of five patients treated by his method: he emphasized 
ollapse of the dead portion and allowed resumption of weight- 
possible when the use of crutches was the sole treatment. Dr. Phemister was 


the procedur 


e was based on sound observ ations of the patholog: il cl inges 


d ind formed i program the average patient ould accept Irom an econon 


} 


No additional report on this operation, to my knowledge, has appeared in the li 
we are, therefore, profoundly grateful to Dr. Bonfiglio and Dr. Bardenstein, as well 
leagues at the State University of Iowa, who cooperated in this study. It is fortunate 
Bonfiglio found himself at the University of Iowa where in a relative 

+} 


lv short 
fiftv-three patients with aseptic necrosis of the femur were 
likely that his number of cases could have been accumula 
surgeon 

Most dead femoral heads, in my experience, can be recognized roentgenograp! 
the first six to eight months of treatment of the ite injury by relative densitic 
walking is resumed. When the head is shown to be necrotic, two tibial-bone graft 
inserted immediately, as pointed out by the authors, in order to hasten restitution and 
union of the fracture when necessary. Many hips, which otherwise would be doomed to 

1in and produce deformity, can be salvaged effectively as shown by the results 

The operation rarely causes shock and it can be performed with safety on 
vidual, Although it is easier to obtain than tibial-bone grafts, in my opinion fibular 
not be used. Its dense cortical structure does not stimulate rapid replacement of t 
ind frequently the proximal portion of the graft separates off as a sequestrum pr 
restitution of the head and increasing the collapse of the summit 

The Phemister operation is preferable to replacement or cup arthroplasty 
tic necrosis when the diagnosis is established and before irreparable damage 


has occurred 

I would like to ask the authors whether they would recommend the Phemister 
the primary treatment of all acute fractures of femoral neck in view of tl 
incidence of necrosis, half of which failed to The healing time would likely 
in all cases, non-unions minimized, and the parative process would be establ 
n instances of necrosis, thereby materially decreasing the time of total disability 

Dr. Bonricuio (closing): The question as to whether we would consider using th 
in fresh fractures of the neck of the femur was asked. This has been done as most 
King, in 1939, reported a series of primary grafting operations for fractures of the 
femur, and his incidence of union was about 70 to 75 per cent in fresh fractures 

About ten years ago another surgeon I know, Dr. O’Donoghue of Sioux City, had a series of 
1 hundred consecutive fractures of the neck of the femur in which he performed a delayed 
bone-grafting procedure on each patient. A nail and two threaded pins were inserted at the 
time of injury, and then, three weeks later the nail which was put in the dead center area was 
removed and substituted with a graft. The incidence of union was 90 per cent by his technique 
but his follow-up was only one year 

In general, we believe that we should not penalize the 70 per cent who don’t ge 
necrosis of the head following fracture by a primary grafting. I think all of us should learn to 


t Massive 


recognize when failure is going to occur from primary treatment with nail or pins, or whatever 
method vou use for treatment of the fractured neck of the femur, and then immediately employ 
the most effective therapy for that situation. If it is aseptic necrosis, non-union, or both, we will 
continue to do bone gr ufts is long as they produce such good results as they have done so fai 
We have not burned any bridges by doing this procedure 

We can still insert a prosthesis if this fails or we can still do cup arthroplasty 
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The Dashboard Femoral Fracture 


PATHOMECHANICS, TREATMENT, AND PREVENTION 


LONEL STERLING J. RITCHEY, CAPTAIN GEORGE J. SCHONHOLTZ 
AND COLONEL MILTON 8S. THOMPSON, 


Vu ( es A 


lack of safety features 


ol the publie toward 


1957, a total of 263 femora 


\ Hospita! Fifty-two I 


it rred utomoblile 


ors1on: 


resultant 
witt 


“ ( 
i 


‘7 wit 


Low-1 
velocitv muissi! produce explosive commuinution 


I Iragments tl ighou le adjacent solt tissue 


is represented by the impaction Iracture and 18 usually seel 
such as the vertebral bodies, the os caleis, and the tibial 
fractures, substantial force in longitudinal compression is 
necessary to cause failure of structural bone. An extreme expenditure of energy 
is required when the femoral shaft, the strongest bone in the body, is shattered 
in a similar manner. The modern automobile has such pote ntial force, and when 
applied along the longitudinal axis of the femur this force can cause extensive 
comminution over a large area of the shaft. This fracture configuration is char- 
acteristic and cannot easily be confused with the types previously described 
(Fig. 1) 
Read at th 
k, N. ¥., Fel 
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S. J 


Iracture 


emoral-shaft fracture Is peculiar to the driver or front-seat automobil 
posture the femoral 


The 
passenger traveling at high speeds In the usual sitting 
major line of force, with the patella and upper portion 
dashboard. During a head-on collision, with its resultant 
Iront-seat occupants continue directly forward and the 
2). The upper por- 


shaft is parallel to the 
tibia facing th 

rapid deceleration, tl 

knee region strikes the instrument panel or floorboard (Fig 


Fic. 2 
inics of the dashboard femoral-shaft fracture 
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tion of the torso is then jackknifed downward and forward with hip flexion, to 


strike the head and chest against the steering wheel, the top of the dashboard, 
or the windshield. This well recognized pattern was previously reported, but 
usually in association with dislocations of the nap ee. pate llar fractures?*, and 
4.19" Woodward, however, in his classic criticism of the mod- 


maxillofacial injuries 
ern automobile, briefiv illustrated this tvpe of femoral fracture and a more recent 


symposium” presented an example of this specifie injury 
are dealing with tremendous force energized by 


As Kulowski' stated, we 
distance. Computations indicate that a two-hundred-pound passenger with his 
Khee two inches from the impact object, decelerating totally Irom sixty miles 
r hour, may have a force of flity tons or more applied to the longitudinal axis 
moral shaft. A recent paper by Bechtol points out the brittle nature of 








bone and the fact that compressive forces applied along the longitudinal axis of 

ong bones cause shattering and severe comminution due to failure of the trabecu- 

ar pattern. The studies of Evans, Pedersen, and Lissner and Lissner and Evans 
ve borne this out and have further shown that dynamic loading of the femur 

ith relatively small forces can cause failure, with resultant fracture Unfor- 
¢ 


tunately, these experiments did not include dynamic femoral loading from 1 
as occurs in this 


he 
distal end, in the direet anatomical axis of the femoral shaft, 
Injury 


If the passenger’s hip is adducted, the femoral head is well out of the 
acetabulum, and posterior dislocation of the hip results from the Impact of the 
knee against the dashboard (Fig. 3). This appears to be the usual injury to the 
female passenger who habitually rides in automobiles with the hips adducted 


Dislocation of the hip in the female passenger, therefore, is not unusual, but the 


dashboard femoral fracture is rare; there was none in this series. The usual posture 


of the male in the front seat, especially if he is driving or is a sleeping passenger, 
is that of wide hip abduction, with the femoral head well seated in the acetabulum 


and with the greater trochante! riding almost against the ilium postero-inferiorly 
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(Fig. 4). With the hip in abduction, dislocation cannot occur, and, femoral frac- 
ture results. Associated acetabular or femoral-neck fracture may also be sus- 
tained. The impact area is the knee region, which usually is extremely resilient 
and tolerant of trauma. In this traumatic syndrome, part of the decelerative foree 
is absorbed by the knee with a varying amount of local injury, but the major 
force is transmitted to the femoral shaft. Basically, therefore, this fracture results 
from instantaneous longitudinal compression of the femoral shaft by extraordi- 


nary force, resulting in structural failure of the shaft over a long area, wit! 


extreme fracture commuinution 
In an analysis of the pati omechanics in thus series of thirty it was found that 


Fie. 5 Fic. 6-A 
Fig. 5: Internal fixation attempted with multiple fixation 
Fig. 6-A: Case 5 riginal dashboard femoral fracture 
Fig. 6-B: Eleven months after fracture. Skeletal traction was 


all patients were front-seat occupants. Thirteen were drivers, nine were sitting 
in the right front seat, one was seated in the front middle seat, and seven wert 
tront-seat occupants, but their exact location is unknown. All were males, and 
none was wearing a seat belt. Twenty-four patients obse rved, or questioned 
directly, by the authors, verified impact injury to the knee, by either history 
evidence of laceration, contusion, or definite structural knee damage. Ten patients 
actually stated that the injury was caused by the knee striking the instrument 
panel 
Further study oI the thirty accidents revealed that twelve occurred as 

result of a head-on collision with another moving vehicle. Seventeen were the 
result of an impact with fixed roadside objects—trees or utility poles in fourteen 
instances, and a bridge or grade abuttment in three. In one case the impact 
object was unknown. All of those striking a non-moving object admitted to 
speeds of over forty-five miles per hour. The maximum admitted speed was ninety 
miles per hour and the average admitted speed was sixty miles per hour. In 


the twelve head-on collisions with other vehicles the admitted speed was some- 


what lower. 
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is a hole and not as an 

aramati roentgenographic aspect ol the 
course, will first draw the observer’s at- 
on the initial film, and even if it 

jury may overlooked by the 

» and knee, however, frequently caus« 


icture 1 ind care must be taker 


communuted trac 


ual between the left and the 
bited contralateral femoral- 


the transverse angulation type 


recorded or observed directly in twenty- 
lltale contusions or lacerations 

tant clinical diagnostic signs; 
patella may be compressed 

comminuted fracture of the 

patients in this series (Cases 

, 23, and 24). Ii knee is acutely |, the major damage may be confined to 
he unprotected femoral condy ‘he femoral articular surfaces, however, may 
be considered as always being injured, but this may or may not be apparent 
on examination. When the upper portion of the tibia sustains the impact, its 
posterior « 


Ispiact 


ment on the femur may cause rupture of the posterior cruciate 


| 

ai 
ligament. This occurred in three patients (Cases 3, 15, and 21). If the major 
impact is sustained by the upper portion of the tibia, complete disruption of the 


knee may result. One patient had tears of both cruciate ligaments, the media! 


} 
| t 


collateral ligament, and the medial meniscus (Case 16); one sustained a lateral 


VOI 40-A, NO DECEMBER 1958 





RITCHEY, G. J. SCHONHOLTZ, AND M. S. THOMPSON 


xcellent 


Results 
Ixcellent 


Excellent 


( Months 
after Injury 
for other 
, lor « 
injuries 


18, 
9 


Medical discharge 
Medical discharge 


pain, 
from 
movement 
5 degrees 


movement 
> degrees 


1 
to 85 degrees 


160 degrees 


Unstable 


Hip 
arthritis 


Traumatic 


z. 
= a 
- = 
A = 
. — 
8 “—-— 
L — 
= Z 
S s 
re) 


TREATED BY 
(Shortening 
in Inches) 


GROUP Tr 
Complications 


Unprotected 
(Months 
after injury) 

union, 


lime in Ambulat 


( Months) 


Follow- 
( Months) 


THE JOURNAL OF BONE AND JOINT SURGERY 





uoly sop (Cj OF u a 
-eyndue 407 ‘Zz S0OIFAP OR] Woy ndue doo] aan 
‘amuryostp Poly JUVUTVAOULE “UTR dUuON [Basic] OUON ? , 1 Jotqasyuny 
souinfut 


N duUON ON |! u fotos UL 
z 
ON LON siyinud { (UNAS yeu lotposyul Sy 
SWATIP OO OF 
sooutap ORY UWsod soypnd ajou-¢ 
q sip |" NpPoyy ‘ ¢ ‘ duoN o1 | stytqapydoquoay 7, » yer “spol yen} 
SOOT OALM | 
G ‘ANG ouoN JUON OUON , U Joqospuny 
soLintui [PRU dolor 
Layo 10} “tZ put yyeas 
‘AIVYOstp [Botpa]y Ou0ON ouON 8 HOLUTL POAR LOC] 


TURI 


tl yyeay ovtyt 
ostp [Botpaly ‘ ‘ ‘ MN c ION pun oyuyd aOu-g 
Ol 
Yostp [BoIpasy OUON MION ‘ JUON 
GH ANG] ouoN HON 


FRA‘ 


soo] adm pul 


~ 
~ 
. 


s * 5 
u jqyeysu ) duo’ WO) pod ny] 
» oe pur 
ulrd ‘soouzop WOLUT-UOU put 
OH} 0} Sdeutop 
ON] UlOdy JUVUDOAOTY \ a 
4 “otun 


DASHBOARD 


MLON YOM SMOLIN ION 


ured sd Top 


rH! 
1948 


$'] (4) O} Seeatop HOLpRaypenbor 
AVY [Potpaly ON] U UVAOTY put \ Ops) 
utd ‘sooutep 
‘) CQ] O} svatep UOTpRaypsenbos il 
Npoayy ON! woul JUDUTVAOTY 1 put REPLPIATIOOD PSE) \! OUON 
sti] UIvG ‘OTR ys) ’ GG ION 


t 


DECEMBER 


6 


sso] GUO Seo, VUOG put wotn 
Gl 


MUP [POLO uo " 9ATODIN() ¢1 


pun UOLpoopul bows 


40-A, NO 


yu | ul SHOTPROTaULO ) vypUo yy Ppouply yypUuo]y ) ost) 
buiuaqsoys VOLRINGUY dn 


VOl 


SPUBUILUO, ) _ INU payoooudu ) -MOT[OO] 


aol ‘NY Nd() WH AW GALY np A lout) 





1354 S. J. RITCHEY, G. J. SCHONHOLTZ, AND M. S. THOMPSON 


collateral ligament tear (Case 17), and two cases of fracture about the upper 
portion of the tibia and fibula were also recorded (Cases 6 and 18). All of these 
injuries may of course be open. There were fourteen patients with abrasions, 
contusions, and lacerations, only about the knee. It should be noted that even 
if none of the structural injuries of the knee are incurred, as was the case in 
six patients, and in spite of the natural ability of the knee to resist injury, 
definite damage to the area probably is incurred in each instance. Smillie pointed 
out that tremendous force applied to the knee during dashboard impaction will 
cause brawny oedema of the surrounding soft tissue, fibrosis and thickening 
of the anterior capsule, and later, resultant limitation of flexion. Evaluation of 
the end results revealed residual knee symptoms in fourteen patients. 

Analysis of the thirty cases (Tables I and II) showed that six patients 
(20 per cent) had associated injury about the hip on the same side as the 
femoral fracture. Four patients sustained comminuted fractures of the acetabu- 
lum (Cases 3, 7, 9, and 24), one of the femoral neck (Case 6), and one patient 
had an impaction fracture of the greater trochanter (Case 22). The mechanism 
of these fractures results from the same energy application as the shaft fracture 
ind must oecur simultaneously with it, the force being transmitted to the femoral 
neck, head, and acetabulum. Final evaluation revealed residual hip symptoms in 
three of these patients (Tables I and II) 

Other regional injuries were predominantly to the face and skull se condary 
to jackknife flexion at the hips, which drove the head down and forward against 
the upper part of the dashboard or the windshield. Six maxillary facial frac- 
tures, one skull fracture, and three severe facial lacerations were sustained. Thes« 
were associated with varying degrees of cerebral concussion. Next in incidences 
were forearm fractures followed by a large and diverse group of multiple and 
miscellaneous injuries 


TREATMENT AND RESULTS 

Discussion is primarily confined to the femoral-shaft fracture. Many differ- 
ent surgeons with varied experience were responsible for the initial stages of 
treatment in 90 per cent of this group. These patients, however, sooner or late 
arrived at a specialized orthopaedic center. In this series, fourteen patients were 
treated by closed methods (Table I) and sixteen patients were treated by open 
reduction with varied forms of internal fixation (Table IL). The average follow-up 
period for the group tre ated by the closed method was thirty-six months while 
that for the group treated by open methods was twenty-eight months. 

Skeletal traction was the primary mode of treatment in the closed method 
group. However, in one patient in this group (Case 8) a plaster spica was 
applied aiter only one month of traction. The average time in traction for 
these patients was 4.6 months and the time to unprotected weight-bearing aver- 
aged ten months from the time of injury. Two instances of complications occurred 
in this group, neither contributing to the end result. In one patient, a renal calculus 
developed (Case 7), and a second patient (Case 14), at the end of four months 
of traction, was judged to have a delayed union of the femur. An iliac-reinforce- 
ment graft was inserted and healing then progressed normally and unprotected 
weight-bearing was resumed at approximately the average time for this group. 

The patients in the group treated by surgery were managed by many dif- 
ferent methods and with a varied and large assortment of internal fixation de- 
vices. Medullary nailing was used in seven, and in four of these, wire loops 
were added. Plates and screws were used in five patients and screws only were 
used in one. Rush rods alone, or in combination with wire, screws, or plates, 
were used in three instances. The average time before unprotected weight-bearing 
was allowed in this group was eleven months, one month longer than with 
closed methods. The complication rate was a formidable 56 per cent and com- 
plications were more serious (Tables I and Il). There were four instances of 
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postoperative osteomyelitis (Cases 15, 17, 18, and 20), contributing to a poor 

end result; in one of these patients also multiple pulmonary emboli developed. 

Further complications consisted of the breaking of the screws holding a plate 

In one patient (Case 19), one di layed union (Case 25), thrombophk bitis (Case 
27), and serum hepatitis (Case 28) 

In evaluating the end results of itment, an arbitrary grading system 

II). Shortening of the extremity oI one fourth of 


an inch or less without | r knee sequelae was considered an excellent result; 
shortening Irom one tourth an inch to three fourths of an inch, a good result: 
shortening of three fourths of an inch to one and one half inches, a fair result: 
and one and one hali inches or more of shortening was considered poor. Cases 
were further exclud from both the excellent or good groups if there was residual 
knee instability, moderate pain or limitation of motion, or symptoms secondary 
to traumatic arthriti ft 1} ll ca f chronic osteomvelitis or non-union 
re placed in the poor group 

Comparison of end results revealed n excellent, four fair, and three poor 

results, or 50 per cent exce lent ult ] t group treated by closed methods 


s compared with one excellen 1 ve fair, and nine poor results, o 
cent excellent ults in the trea n methods. Analysis of 


treated 1n letal actior evea lg han excellent resu 


i 


poor 


arising from operative intervention 
by internal fixation. Furthermors 
ily two patients were kept from return- 
their femoral fracture, hip, or knee 
patients were discharged from 
he dashboard femoral fracture 
lves to methods of open 
of the femoral shaft is 
is not advisable, 
1 is needed to 
incidence of wound infection 
Even barring this catastrophe, 
surgery. Furthermore, no method 
early mobilization and ambulation 
n, nor would it pr shortening 
apparent method of woice (Figs. 6-A, 
Before the institution of traction applied to the upper portion 
tibial crest, the i tegrity ol the Knee joint must be assured by clinical 
roentgenographic examination. If there is bony, ligamentous, or extensive 
soit-tissue injury about the knee, supracondylar femoral traction should be 
elected. Maintaining traction through disrupted knee ligaments is unsound and 
| certainly result in knee disability when walking is resumed. The traction 
femoral length; daily bedside measurement 
traction must be continued until healing is advanced 


laintainin 


ao 


shortening will not occur. As noted in Case 8, one month of 


by plaster immobilization, was not sufficient to maintain 


‘ous shortening resulted 
Various hip and knee injuries associated with the femoral fracture present 


i 


difficult problems. The single case of femoral-neck fracture associated with ipsi- 


lateral shaft fracture was treated successfully with a Smith-Petersen nail and 
Thornton plate followed by supracondvla acti f the femur for foun onths 
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Fic. 7-B 


ted femoral-neck fracture 


.* 
i 


Case 6. Typical dashboard femoral fracture Associa 


Fic. 7-D 


Femoral-neck f1 ure is healed; Smith-Petersen nail 


(Figs. 7-A through 7-D). The associated acetabular fracture, if present, 1s olten 
best managed by the skeletal traction utilized for the femoral fracture. The 
femoral fracture should not be considered a contra-indication to open repair of 
disrupted knee ligaments or acetabulum, but surgery must be followed by supra- 


condviar femoral tractior 
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PREVENTION 

It has been estimated !* that approximately 50 per cent of all new cars will 
be involved in a major collision during their useful lifetime. Human nature 
being what it is, accidents are not preventable. The only solution, then, is to 


engineer the automobile and highways lor saltetyv ol the passengers under acci- 
dent conditions 


The major problem Is to dissipate energy to areas other than the knees 


or head. Furthermore, the occupants should be securely held in their seats. The 
automobil at belt performs some of these duties well In many Instances 


however, it will ituate the jackknife effect noted previously. An ideal solu- 
tion would 1 a shoulder harness, but the task of educating the publie in 
its use would be mendous. Campbell**, Gibbens, and Braunstein, in recent 
phasized the advantages of automobile seat belts 


safety design 1s necessary, since 1aerely « ‘uipping cars with seat belts 
ance that the occupants will wear them Shock absorbing bump rs, 


1 by Woodward, a progressively disintegrating frame and energy- 
absorbing construction Of parts In order to increase the time of deceleration, as 
illustrated by Wenger, and dashboard design, would also reduce the inci- 
dence of this as well a her ty f severe injuries. The instrument panel, 
as we know it, lea mucl desired. Dashboard padding in our present 


and does not « r} f th irtac \ small, resilient 


automobiles is a in rig! lirection, but this padding is far too thin 
] 


ight metal panel 
with four inches of s] and padded with four inches of plastic foam 
in front, as suggested by Campbell *, would add valuable inches for decelera- 


illy recessed. Various forms 

ve also been suggested. These 

idd materially to the cost of auto- 

mobile construction, and would aid msideral I In the prevention ol dashboard 
injuries 


As was noted, al ilf of acciden the result of a head-on col- 
lision with a id r] ‘his indicates that highway design, in many 
instances, could | 1} ved by I limi ! these roadside hazards. Low 
shrubbery planted at the roadside approac! lige abuttments would help 
to decelerate the vehicle gradually befor ached such an impact object. Fur- 
t] 


lermore velve instan n collision with another vehicle could 


vided dual-highwavs 


MMARY 

The dashboard femoral fract is an injury unique to high-speed automo- 
bile accidents. Thirty fractures of this type are reported, analyzed, and evaluated 
as to end result. Tl fracture conformation is characteristic and the etiological 
lorces are cons 


associated 


int. Great care must be exercised so that hip and knee injuries, 
with obvious shat l ul f this typ will not be overlooked 

The femoral-shaft fracture is | nanaged conservatively in skeletal trac- 
tion with constant supervision prey femoral shortening. Open surgical 
treatment of associated ligament tea the knee and femoral-neck fractures 
is recommended, but this surgery does not alter the indication for conservatism in 
management ol! the femoral-shaft fracture. In spit of the magnitude of this 
injury, favorable results can be anticipated, in a reasonable period of time, with 
conservative management 

Prevention of this injury requires safety engineering of automobiles and 
highways. Proper construction of the instrument panel and the installation of 
seat. belts to allow controlled deceleration on impact are both feasible and eco- 
nomical. The wearing of seat belts will specifically prevent dashboard injury to 
the femur, knee, and hip, but on jackknifing, will not prevent other associated 


VOL. 40-A, NO. 6, DECEMBER 1958 





1358 S. J. RITCHEY, G. J. SCHONHOLTZ, AND M. 8S. THOMPSON 


injuries. The removal of roadside impact objects, the construction of widely 
separated dual-highways, and the planting of the low roadside shrubbery are 
recommended to reduce the number of head-on collisions, which cause so many 
highway deaths, as well as this formidable dashboard injury 
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ETIOLOGY 
Of the 13 atients reported on, data were available in 112 fo 
etiology. In thirty-nine patients there was a history of a normal ps 


gestation and a normal labor, delivery, and neonatal period. A history oi 


} 


long periods of labor with dit 


mature birth was present in fifty-eight patients. Two patients presented 


tory of familial spastic paraplegia. Exceedingly 
cult deliver and resuscitation were reported in fourteen patients. It should 
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The skin incision is med in position. Th cision of tl 
directly through the tendon sheath so that the 


e subcutaneous tissues 1s ad 


l il f 
in be reconstructed effectively. The 
otation of the fibers is carefu identified so that one half can be divided ne 


nb ibove and on 


ilf below 


be noted that 35: re { those for whom the term of gestation Was recorded 


were premature, ind that 12. - cent of the births in which mformation was 
available regarding labor : delivery were described 


as difficult or by 
instruments 


MENTAL STATUS 
normal mentality. Sixty- 
re definitely retarded including eighteen patients who were 
vy retarded or feeble-minded. The latte: patients | 


Fiftv-one ol the patie nts were consid red to be ol 


classified as 
ad intelligence quo- 
ients of fifty or less. No data were available regarding the mentality of the 
emaining nineteen patients 


INDICATIONS FOR SURGERY 


The surgical correction of equinus deformity was considered to be indicated 
lf a tip-toe oO! toe-heel gait persisted for what was considered to be an ade- 
quate period of conservative treatment which included such measures 
stretching and active exercises, gait trainin 


as 
£ night casts, and braces The posi- 
tion of the foot in stance and the overactivity ol the gastrocnemius and soleus 
in walking were the guiding factors in the decision. The fact that the foot 
in a relaxed state could be pushed by heavy pressure to a right angle was in 
no wav a contra-indication to surgery. 
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Necessarily the patient had any 


surgical procedure in the foot was 
Thirty-one patients 


the potentiality of walking befor 
le 


to have 
1 balance in sitting and 


considered. Good 
standing was considered essentia were not walking with- 
support before surgery 

e cooperation 


A resistant 


{ until postoperatly 


out 


Procedures Im the loot rrormics 
could be expected three vears ol 
fixed deformity 

intelligent 

surgery 


gery if tl ld ld nade ; 
In 1 u were performed. These 
fractional lengthenings of the gas- 


( uded 164 | | ivi Liki > iil ‘ 
ml ! ve to the gastrocnemius, 


trocnemlus 


rTHENINGS 


In 112 ings wert 
33d Of the I ‘ Z-plasty 
forty-nine ngtl 


patients 


rhe tendon is then incised 


incision mid-way between the 
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! 


procedure at anothel hospital In these patients 10 Was not possible to do a 
sliding lengthening and, therefore, a Z-plasty was performed. 

In one patient, a secondary lengthening was done bilaterally. On review 
of this patient’s record, there is some question as to the necessity for this sec- 
ondary procedure. Another patient was operated on elsewhere after his original 
sliding lengthening at this hospital. A transcript of his record also raises some 
question as to the advisability of this inasmuch as he was considered to have 
chronic poliomyelitis and his foot was described as coming to neutral dorsi- 
flexion without much difficulty. Seven heel-cord lengthenings were performed 


in four patients after previous neurectomies associated with fractional length- 


Fic. 1-C 


Passive dorsiflexion results in a sliding lengthening with so firm a continuity of the 
heel cord that sutures are sé ldom used 5, 


ening of both heads of the gastrocnemius were found not to provide adequate 
correction. In one patient bilateral lengthening was performed after a previous 
bilateral neurectomy was unsuccessful. Seven heel-cord lengthening procedures 
were followed subsequently by triple arthrodeses in six patients. These were 
usually done for a varus or valgus deformity of the foot, but all had some 
residual equinus deformity after the lengthening procedure; the arthrodesis was 
patterned so as to correct the equinus deformity 
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, . 
he procedure most nunonly : 4 he so-called sliding t | 


que emploved (Figs : ( i 1-D) has been used by one oO 
lor many years now at the Children’s Hospital and is similar to that whic] 
} 


as been described by White. The operation is performed with the patient in 
the prone position. A posterior incision just medial to the heel cord and about 


gth is made (Fig. 1-A). The incision is developed 


ind in one plane directly down to the tendon. Its thin, flimsy sheath is thus 


three inches in len 


incised so ft it it refl In one laver still attached to the subcutaneous tissu 


No additional di ion a d the sheath and beneath the tendon is neces- 


sary 


procedure takes advantag i the rotation 


As viewed from the back (Fig. 1-A) it may be seen that those fiber 
which occupy a medial position above twist laterally as they approach the 


] > . . } 
calcaneus so that they are then posterior to those fibe 


; rs which originally occu- 
pied the lateral position. A transverse divi is made of approximately half 


hi 
of these fibers in the proximal portion of the wound and the other half in the 


distal portion (Fig. 1-B). In practice, the fibers divided in the proximal end 
are those posteromedial and those divided in the distal position are anteromedial 
The amount of rotation of the fibers varies and the sites of division must b« 
chosen accordingly. When the divisions have been performed, as illustrated in 
the diagram (Fig. 1-C), the foot should then be passively dorsiflexed strongly 
with the knee in extension. A sliding of the medial on the lateral fibers of the 
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tendol 


tional GlVIsIO! 


ve dorsiflexion should be aon 


to result in § | ng i oti Mng wh il ( Toot to rest ‘omfortably ll 


t neutral position t I i t l point may result in a calcaneus 


deformity postoperativel ‘hi f lengthening does not give rise to fraying 
of the tendon as in t Z-plastv. Tl ion } firm in act and has 
’ 


enough tensile at suture is n ssential but mav be performed at 


discretion ot urgeon. There 1s aril irm continuity of the tendon 


procedure. The wound th ‘losed. It is important to suture 


tendon, including : all portion of the subcutaneous tissues 


tendo achill ig. 1-D) The limb should then be 


rt} 


ened 
immobilized in a toe-to-groin plaster cast, : uately padded, with the kne 
fully extended and the foot at 90 degrees of dorsiflexion. The lengthening per- 
iormed 1n pi: I ] luded in this report foll h . general principles 
but inasmuch as tl were performed by many fe] t surgeons. there was 
considerable variation in technique 

a good result the postoperative care of these patients must be 


very carefully and patiently supervised. Naturally, in a large series of patients 
1} 


the postoperative care Will Vary son what. However, the typical patient, alte! 


a sliding heel-cord lengthening, was immobilized with a toe-to-groin plaster cast 
This was applied with the knee in full extension and the foot in neutral dorsi- 
flexion. This cast was often left solid until exercises were begun, unless ther 


were circulatory reasons ior not doing so More oiten, however, prelerence Was 


given to bivalving the cast, not shifting the foot position, and strapping the 
two portions of the cast tightly together (Fig. 2). In this way the cast was 
prepared for its subsequent use as a bivalved unit and, at the same time, per- 


mitted observation 1f it were thought necessary 
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EXERCISE REGIMEN 
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notion. At 


ipervi 


Ir Dalance 
extension 
icast wo vears 


period oO1 time 


support at night 


tient Was coope ra- 


ow to stretch his 


heel ¢ 1 agal wal I Wi abl to maintain l correction in this 


wav and had devel { good pov lorsiflexion, use of the cast might then 


be omittes 1 tl W patients ad difficulty postoperatively in carry- 
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ing out active function of the dorsiflexors, a short dorsiflexion spring brace was 
used temporarily (Figs. 3-A and 3-B). Obviously, if there was any tendency 


toward we kness of the gastrocnemius, use of such a brace was deferred 


FRACTIONAL LENGTHENING OF THE GASTROCNEMIUS ORIGIN 


In ten patients, the operation of choice for the correction of equinus de- 
formity on nineteen occasions was a fractional lengthening of the gastrocnemius 
origin which was described by Green in the previous series from this hospital - 
This involved a lengthening of the tendinous origin of both head the g 
troenemius (Figs. 4-A and 4-B). Ordinarily (sixteen operations), the procedur 


M.gastrocnemius ~° 
. 


(medial head) 


Fic. 4-A 


Fractional lengthening of the gastrocnemius is performed as a secondary 
dure with hamstring lengthening for knee flexion and equinus deformity 


vas done in combination with hamstring lengthening in which this was th 
primary procedure. The same exposure permitted in an easy way some correc- 
tion of the equinus deformity. It was not ordinarily used as a primary single 
procedure. It was most often performed when knee-flexion deformity was 
marked. In fourteen instances, this procedure was also combined with a Stoeffel 
neurectomy of the nerve to one head of the gastrocnemius. Three fractional 
lengthenings were performed without hamstring lengthening but with neurec- 


tomies. It is of interest that all of these procedures were performed on quad- 
riplegic patients. Six of the nineteen were followed after an interval by sliding 
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heel-cord | hnythnenings because ol inadequate correction O1 the equinus a¢ lormity 


The postoperative management of these patients was essentially the same as that 
followed in those who had had heel-cord lengthe nings The pe riod of gait train- 
ing was usually much longer, however, because these were s¢ verely involved 
quadriplegic patients. Five of these ten patients were not 


I walking before 
operation 


M. biceps 


¢ 
MOIS 
remorisS 


ortion of medial an 
yy of the nerve sup} 


Same tim IT 


NEURECTOMIES 
The Stoenie 
} 


as been infrequently performed recently in this hospital because of previous 


i neurectomy oO! part of the nerve 


supply oO1 the gastrocnemius 


experiences with this technique in which the incidence of either inadequate cor- 
rection or overcorrection with caleaneus deformity was high. Neurectomy ordi- 
narily involved the nerve supply of one head of the gastrocnemius. Neurectomy 
alone was performed three times. After two of these operations heel-cord length- 


enings to correct residual equinus deformity were eventually required. On four- 
teen occasions neu! 


irectomy was combined with a fractional lengthening of the 


gastrocnemius origin. After six of these, heel-cord lengthening was subsequently 


qaone 
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Fig. 5-A 
D 


night hemi} 


rRIPLE ARTHRODESES 


In twenty patients a triple arthrodesis was performed on twenty-four occa- 


sions. Four patients had triple arthrodesis done bilaterally. Five arthrodeses 


were performed in the presence of equinus without other deformities. Moderate 


equinus deformity associated with severe varus, valgus, or cavus deformity was 


preoperatively in nineteen others. Seven of these had previous heel-cora 


In these art! rodeses, the cuts in thie bones were patterned so as to correc 


equinus deformity. One of the twenty-four arthrodeses was subsequently re- 
ised because of residual equinovarus deformity. The postoperative care of these 
patients was essentially the same as that of the patient who had foot arthrodesis 
other conditions. Immobilization was carried out 1 an average ol three 
iths. Active exercises were then started. The foot was retained in a bivalved 


part of the time and eventually only at night. Gait-training with crutches 


Soon as th Was evidence oO! satisiactorv union 


METHOD OF END-RESULT EVALUATION 


evaluations in cerebral palsy are difficult for several reasons 
The degree of involvement and the amount of andicap are most variable and 
any grading cep nds upon the evaluation of many factors. There are many modi- 
fying factors such as the patient’s motor involvement, his mental development 


and his age at the time of surgery and at follow-up examination The results 


to be obtained under the best of cireumstances are those of relative improve- 


nent rather than normal status. There is great variation 1n the amount of 
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deformity and disability preoperatively and in the potentiality of musclk 


function 
The patients were first evaluate: the basis of improvement which weighed 


their final status in relation to their original condition. Therefore, the patients 


ion 


were classified according to motor status. This classification took into consid- 


degree of spasticity. the disturbance in coordination and balance, 


eration the 


least affected as regards motor lmpairment 


overflow responses, and control. Those lea g 

were classified in Group One; those most severely affected in Group Five. Sue] 
an evaluation of the motor status of the patient preoperative ly permitted a more 
critical assessment of thi the potentialities of functional im- 
basis of lmprovement of the patient 


+} Ii 


provement in the given individual 
the procedures were graded mprovement, one 4 


Fic. 5-C Fig. o-D 


B. H. Age ven. Persistent equinus deformity not ist before heel-cord lengthening May 


29, 1941 
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TABLI 
ENGTHENIN( 


Result Ne 


Excellent Good Fair y Follow-u 


0 8 


with hamstring lengthening 


neurectomy of one head ol 


tating of Improvement 


proce dures were rate d Jour 


+. Results in twenty-nine 
1; and thirteen, no impror 


+, fhree +. or flow 
fifty-five, three 4 hity-seven, two +L; eight, one 
ment. In two, the results were not evaluated. 

In addition operative results were also rated excell nt, good, fair, Or po 
his classification was based solely upon the functional performance at the final 
examination. The results were evaluated on the basis of stance, gait. and active 
and passive dorsiflexion. Associated foot deformity was also taken into consid- 


eration. A heel-toe gait without hyperextension of the knee, the presence o 
active and passive dorsiflexion of the foot to neutral or above, along with an 


adequate take-off, were required for a result to be rated excellent. When th 
foot struck the ground in gait as a unit and cleared well, when there was active 
and passive dorsiflexion to neutral, and when there was good power in the gas- 
trocnemius the result was considered good. In patients who tended to plant thei: 
is a unit as they walked, but in whom the heel struck last and in whom 
active and passive dorsiflexion did not quite come to neutral, the result was 
considered fair. In those patients who walked toe-heel and hyperextended th 


foot 
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knee or walked on tip-toe, and in addition who lacked a good degree of neutral 
dorsiflexion, actively and passively, with the knee extended or flexed, the result 
Vas considered poo) When there was a significant caleaneus deformity after 


ope ration, the result was considered 0 


nas 


ients, 164 heel-cord lengthenings were performed (Table I). Of 


I 


wo procedures were performed afte 


use of inadequate follow-up. Twenty- 
inety-two, good; thirty-four, fair; and 
Approximately 50 per it of the poor results were in patients 
Four motor wl as 65 per cen he good and excellent 
Type Two motor status. Of 
thirty (63 per cent) were in 
Twenty-one of t] vrrocedures had been done in patients 
y. In fifteen of the thirty-four procedures rated fa 
inadequats and the cooperation ol the patient and his family 
the fourteen procedures rated poor, the eare in the 
ve period ‘ nadequate 

In the total series, there were eight instances of calcaneus deformity, ive 
which were persistent. Three instances of this deformity were noted early 
[ter operation in two patients. In one patient this was due to overcorrectior 
and subsequent treatment reversed this tendency. In the other patient the de- 
formity was due to a related flexion deformity of both knees. In this patient 
the lengthened tendons were stretched by excess strain resulting from continued 
walking with a flexion deformity of the knees. After the flexion deformity of 
the knees was corrected by hamstring lengthening, the feet in this patient wer 
restored to satisfactory function and the caleaneus deformity was automaticall\ 
corrected. In the remaining three patients no reason for caleaneus deformity 

could be found other than possible overcorrection 
In evaluating the result after heel-cord lengthening, attention was given to 
the original strength of the muscles of dorsiflexion in relation to the end result 
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It was possible to evaluate fifty-three procedures on this basis. In nine 
instances, these muscles were rated good to normal preoperatively, and the 
results were rated excellent in two, good in six, and poor in one. In eighteen, 
these muscles were rated fair or fair plus preoperatively, and the results were 
rated excellent in three, good in eight, fair in six, and poor in one. In eleven, 
the muscles were rated poor or poor plus, and the results were excellent in 
two, good in six, fair in two, and poor in one. In fifteen, they were trace, and 
the results were rated excellent in one, good in nine, fair in four, and poor 
in one 


TABLE Ill 


NEURECTOM Y (,ASTROCNEMIUS (STOERFFE! 


Result 


Oper ition on Total Excelle nt Cood 


Nerve alone 

Nerve with fractional 
lengthening of 
gastrocnemius 
origin 


Fractional Lenathenina of the Gastrocnemius Oriair 


The method of end-result evaluation after fractional lengthening ol the 
gastrocnemius origin Was the same as that for heel-cord lengthening In ten 
patients, nineteen fractional | nethe nings ol the gastrocnemius origin were eval- 
uated (Table II). All of these procedures were performed in patients whose 
motor status was rated fo r, in other words, who showed a marked disturb- 
ance in motor function NN of the ten patients were not walking before 
surgery 

In no patient did the procedure result in improvement rated four ; in 
six the result was rated three +; in six others the result was rated two +; and 
in seven the improvement was rated one +. At the time of follow-up examina- 
tion, three patients who had been unable to walk preoperatively were able to 
move about using crutches after the procedures and additional surgery. Two 
were still unable to walk more than a few steps with great assistance. The re- 
maining five were able to walk about quite well with or without crutches 

On the basis of the functional status of the part at the final examination, 
results in eight were good; in seven, fair; and in four, poor. In six the proce- 
dure was subsequently followed by heel-cord | ngthening; the results have been 
evaluated previously. Triple arthrodesis was pe rformed in association with frac- 
tional lengthening and hamstring lengthening on two occasions. Results from 
both were rated good and are included in the foregoing statistics Triple arthro- 
desis was later performed in one patient for correction of valgus deformity and 
some residual equinus deformity. 


Ve irectom ij 


In three instances (two patients) neurectomy to one head of the gastroc- 
nemius (Table III) was done. In one the result was classified ercellent on 
the basis of the functional status of the part at the follow-up examination 
This patient, however, was considered to show one + improvement inasmuch 
as preoperatively he had had a mild degree of deformity. After the othcr two 
procedures in which neurectomy alone was performed, the second patient subse- 


quently required heel-cord lengthening because of inadequate correction of 


equinus deformity. 
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irectomies which were associated with fractional length- 


is origin (Table II]), results in four were rated good; 

iour, poo Following Six OI the tlourteen procedures In 

neurectomy Was combined with a fractional lengthening of the gastro- 
cnemius rin, l-cord lengthening, as recorded previously, was eventually 


aone 


veness ot the 
} + 
ible position ol} 


ry 


correc 


results 1n wo rated 


associated with I! actional 
, 


probably quailhed the resuits 


performed in the 


vus deformity 

re rated good, 

occurred in a patient who 
nineteen te In which an 
with associated valgus, varus, 


igthening 


One of these patients 
present series. In two of the 
revious heel-cord lengthening had 


heel-cord | ngthening had been done 


tle observation or care after 


In nor l pl u id non-un {f the arthrodesis result, and in 


only one wa Vision n ; aul idual varus deformity and adduc- 


tion ol 


DISCUSSION 


As has been pointed out by Baker, the conservative non-operative treatment 
ol patients wit ( bral | al ; las been overemp! asized in recent years, and in 
turn. this en] l ni ' had wed the be ne fits derived irom many surgical 


procedures ‘hroughout | ature, Ul are statements which give the un- 
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Fic. 6-A 


Age seven. Right hemiplegia 
el-cord lengthening 





Fic. 6-C Fic. 6-D 


P. B. Age nine. Equinus deformity corrected. Van ind adduction 
lengthening. Preoperative triple arthrodesis 


persist after heel-cord 
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initiated the impression that orthopaedic surgery is of little value in cerebral 
palsy. It is stated time and again that there is no point in operating on patients 
with cerebral palsy because all, or nearly all, of the deformities recur anyway 
Some believe that surgery should be postponed until the end of the growing 
period when an arthrodesis of the foot should be performed to correct equinus 
deformity. It has been stated that most patients with equinus deformity can 
safely and satisfactorily be treated with braces at night. 

Contrary to this point of view, it has been our experience over the years 
that orthopaedic surgical procedures have a major role in the management of 
patients with cerebral palsy *. Surgery adequately performed on properly se- 
lected patients and followed by careful postoperative management yields good 
results (Figs. 5-A through 5-G). Our experience with the surgical correction 
of equinus deformity substantiates this. In the fifteen-year period from 1940 
through 1954, 255 operative procedures have been performed on 153 patients 
for correction of equinus deformity. Of these, 224 procedures in 136 patients 
ave boen evaluated. These include 164 heel-cord lengthenings, nineteen frac- 
tional engthenings ol the gastrocnemius, 
seventeen Stoeffel neurectomies, and twenty- 
four triple arthrodeses. The results have been 
satisfactory. Only thirty of the 224 procedures 
cave results rate d poor Of 164 heel-cord length- 


enings, only six secondary lengthenings were 
performed. Five of these, on carte ful review 


Postoperative x-ra 


patient's records, were not done for reeurrence of di iormity. Seven heel- 


cord lengthenings were subsequently followed by triple arthrodeses (Figs. 6-A 


tiie 


through 6-I). These were usually lor correction ol some deformity of the foot 
other than primarily for equinus deformity, but all of the patients had a mild 


( 
i 


legree of residual equinus deformity at the time of arthrodesis. In those pa- 
tients who underwent a triple arthrodesis in the presence of severe equinus 
deformity without valgus, varus, or cavus deformity, the foot could be well 
aligned after the arthrodesis but dorsiflexion was still limited 

Of the 164 heel-cord lengthenings, nine of the fourteen procedures in whicl 
results were rated poor were followed by a recurrence of the equinus deformity 
(5.5 per cent). These were usually associated with poor and inadequate follow- 


up, poor cooperation on the part of the patient and family, a motor status 
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lower classification, and severe mental retardation. In five feet with poor 

there was residual calcaneus deformity 
Contrary to the statements frequently made that surgery should not be per- 
formed on patients with cerebral palsy until growth is complete, the age of the 
ported in this paper was from two years and ten months to four- 
Not only h no untoward effects from surgery in the early 
early correction of deformities and rapid 


in the patient 

series had spastic 

ported In our pre- 

those with athetosis although 
a contra-indication to a pro- 
horoughly in order to determin 


considering a surgical procedure 


u 
or walking balance is impor- 


lower extremity is indicated. If 
attempt to turn over in bed, 

idicated. If, on the other hand, 

balance but has difficulty in walk- 
responded to conservative treatment, 
Likewise, if the patient is walking but 
responded to the usual conservative 
with dispatch to improve function 
not essential that the patient be 


should have satisfactory balance and 
i surgery 1S to be performed on the 
thirty-one patients who were not 
few steps with support. Surgery enabled 
valking, usually with crutches 
| procedures should be pe rformed on a 
to take advantage of the im- 
yosition of his feet and the function in his extremities. While a good 
habilitation of these patients and in train- 
it is not essential. Sixty-two 


tardeda Eighteen of these had 


these. there we re good results: 
Even though a patient is quite 
verform surgical procedures that will 


is easier to manage if he can walk, 


to the presence of muscle weakness 

lation to th atment of equinus deformity. Certainly it is 

have some idea of the power of the foot muscles before surgery, but 

these muscles appear wt ak o1 poor should not make one avoid surgery 

It would appear that the muscle weakness frequently described is ordinarily 
due to a failure to observe the details of examination. Occasionally the tibialis 
anterior and other dorsiflexors of the foot are unable to actively dorsiflex the 
foot because of the overwhelming spasticity of the gastrocnemius. Even though 
they may demonstrate some action, they are unable to work against such a de- 
forming force. Not infrequently muscles that do not contract on ordinary tests 
may be brought into action by various maneuvers of position and stimulation. 
For example, by flexing the knee and relaxing the gastrocnemius and by vary- 
ing other positions, an apparently powerless tibialis anterior may be made to 
function. Apparent weakness of the dorsiflexors does not compromise the end 
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result. as attested by the results in our series. We have seen good and excellent 
results In patients who appeared to have weak dorsiflexors : we have also seen 
poor results in patients who appear to have good dorsiflexors 

Our choice of technique for the correction of equinus deformity is the slid- 
ing lengthening in which the heel cord is actually lengthened in continuity 
The lengthening of the muscle allows the foot to be flat on the floor in stance 
without provoking a stretch reflex. The lengthening, by diminishing the amph- 
tude of contraction, weakens the strength of the gastrocnemius-soleus axis rela- 
tive to power in dorsiflexion, so that a balanced agonist-antagonist relationship 
can be established. The lengthening must allow the foot to go comfortably to 
a right angle and yet be snug at this point. The length must not be excessive 
or a caleaneus deformity may result. Careful continued postoperative care is 
essential in order to obtain a good result. As in any soft-tissue procedure in 
cerebral palsy, maintenance of the corrected position for a long time after op- 
eration with the use of removable casts, initially during both the day and 
night and subsequently at night, is essential. If, after operation, it appears for 
an interval that the dorsiflexors are very weak, one should apply an adequate 
brace to assist dorsiflexion. A long period of gait training, with an effort at 
trying to establish a normal gait pattern, is invaluable in the management of 
these patients. It is also exceedingly important to develop active function of 
the dorsiflexors of the foot and also to maintain active plantar flexion. Crutches 
may be very helpful in this regard In the postoperative period one of the 
advantages is that when the patient is adequately immobilized and prevented 
from walking for six weeks, there appears to be a relaxation in over-all spas- 
ticity and the patient is much more easily controlled and trained 

When a hamstring lengthening is being performed in the presence of flexion 
deformity of the knee, a combination of this procedure with a fractional 


lengthening of the gastrocnemius origin may give satisiactory results, particu- 


larly with a mild degree of equinus deformity It should not be considered as 
a primary procedure for the correction of equinus deformity, however. Some pa- 
tients may require secondary heel-cord lengthening after this procedure 

If there is instability at the subtalar joint and associated deformity of the 
foot, such as a disturbing valgus or varus deformity, an arthrodesis should be 
done at the appropriate time. This will help to simplify motor control. A com- 
bination of heel-cord lengthening and subtalar extra-articular arthrodesis ** 
after the age of five will correct a valgus deformity quite adequately, give a 
very stable foot, and may avoid the necessity lor doing a triple arthrodesis at 
a later age. Severe equinus deformity should not be corrected by triple arthrode- 
sis alone because too much bone must be removed, resulting in a foot with 
markedly diminished height 


SUMMARY 


Orthopaedic procedures for the correction of equinus deformity are effec- 
tive measures in the treatment of spastic cerebral palsy. The best operative pro- 
cedure for the correction of fixed equinus deformity in our series was a sliding 
lengthening of the heel cord. Adequate postoperative management of these pa- 
tients is essential in order to obtain a good result. Long-term support out of 
equinus position at night during the growing period, and an exercise regimen 
to develop balanced muscle function between agonist and antagonist are essen- 
tial to an effective result. 

Whereas stabilization of the foot is an effective measure in correcting varus 
or valgus deformity and simplifying the control of the foot in older individuals, 
it should not be used as a procedure to correct severe equinus deformity. 
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Brucellosis Myelopathy 


BY WALTER GANADO, M.D., M.R.C.P., AND ALFRED JOHN CRAIG, M.D., 
F.R.C.S., VALLETTA, MALTA, G.C. 


From the Royal University of Malta and St 


Cases of paraplegia with or without sphincter disturbance or sensory impair- 
ment, occurring as a complication of brucellosis, have been reported mainly in 
French, Spanish, and Italian literature. Brucellosis paraplegia is considered one 
of the group of diseases called neurobrucellosis, a distinct pathological en- 
tity *:13-16.17.20° Emphasis has been placed on the occurrence of brucellosis menin- 
gomyelitis, in which Brucella acts either through the production of meningovas- 
cular lesions or through compression of the cord by local arachnoiditis. The power 
of Brucella to localize in the meninges eannot be doubted '”:?*. The occurrence of 
meningovascular lesions or of localized arachnoiditis from Brucella is a logical 
deduction from the occurrence of brucellosis meningitis Evidence has been ad- 
duced to prove their existence. Brucella can affect the spinal cord in other ways 
also It is the purpose of this paper to show that brucellosis can produce paraplegia 
as a complication of spondylitis, possibly by cord compression In such eases, 
the cause of the compression is either external to the meninges or, if the meninges 
are affected, the meningeal lesion is produced by extension from bone. No diagnosis 
of brucellosis meningomyelitis should be made unless brucellosis \yelopathy from 
compression has been carefully excluded. Compression myelo. athy can derive 
great benefit from early orthopaedic treatment. Patients suffering from the condi- 
tion may fail to receive important help because the primary cause of the paraplegia 
is not localized in the spin 

Brucellosis spondylitis simulates tuberculous spondylitis so much that it took 
a long time to differentiate between the two''. Furthermore brucellosis spon- 
dylitis, with or without compression on the cord, can result from the insidious 
type of brucellosis in which fever may be low or even absent from the start, 
and other manifestations of the disease may be mild throughout the whole cours« 
of the infection. Brucellosis as a cause of spondylitis may go unsuspected if the 
patient calls at an orthopaedic unit because of pain rather than at a medical 
ward because of fever. Compression myelopathy may be attributed to tuberculous 
spondylitis if the surgeon is not aware of the manifestations of spinal brucellosis 

From 1947 to 1954 a total of 6,300 cases of brucellosis were reported to the 
health authorities in Malta; 1,942 patients were hospitalized, 699 patients at- 
tended the orthopaedic unit for brucellosis of bone or joint, and 130 patients had 
brucellosis spondylitis. Of these 130 patients, ten manifested signs and symp- 
toms of compression myelopathy. The blood-serum agglutination test in four of 
these patients was carried out only by the slide method; in the other six patients, 
a titer of at least 1:160 agglutinins of Brucella melitensis was found. In two 
cases the titer was 1:640. Blood culture was positive in one case, and in anothe 
case, blood culture was negative on two occasions, yet Brucella melitensis was 
cultured from pus aspirated from a cold abscess. In brucellosis myelopathy, Bru- 
cella are rarely found in the blood since the myelopathy develops, as a rule, late 
in the course of disease 


CASE REPORTS 


Case 1. On June 12, 1951, P.C., a stone lifter, forty-five years old, complained of pain in 
the upper lumbar region radiating to the right thigh. On examination on June 16, there was 
spasm of the lumbar muscles of the spine ; roentgenograms showed only osteo-arthritic lipping of 


1380 THE JOURNAL OF BONE AND JOINT SURGERY 





BRUCELLOSIS MYELOPATHY 1381 
the lumbar vertebrae. His temperature was 100 degrees Fahrenheit. The spleen, liver, and lymph 
nodes were not enlarged. Blood-serum agglutination vielded Brucella melitensis by slide reac- 
tion. Pain impr rapidly with bed-rest and the patient was discharged at his request. When 
he called again at the out-pati ( \ ind August 8, he complained of pain near the 
left iliac crest, but mover , I fr nd painless. On January 12, 1952, he was 
readmitted with the compla hat y ha tur p to 103 degrees Fah- 
renheit. He had never | juite fi of pair ination showed a straight, mgid spine 
lue to muscle spasm and loss of hu r lordo oentgenogran owed erosion of the contig- 
ious borde he twelfth thoraci t lumbar rtebr with cloudiness and narrow- 
ing of i | The patient 3 af ile, but look ill. “ pleen, liver, l I 


nodes were not re were no neurological findi n ntgenogram of 





in a week he mplained 
was given orally in doses 
iblets. On March : 


llowed ikn f the right lower 

rigid, and 

lumt pine. The patient looked ill 

lower extremi 1e muscles were 

showed a doubtful extensor response 

to sensory stimulatior oubtful, | it was felt that there was hvperaesthesia 
he first I ind third lumbar t 1e. Below the third lumbar vertebra, 

n the left. No neurological changes were 

found above th l of the h r spl 1e blood leukocytes were now 12,800 per milliliter; 


tion was Im 5 I n tl rigt nan oO! 


there were 58 per nt polymory 1uclear neutrophils, 38 per lvmphocytes, d 4 per 
cent monor toe! nogram . the twelfth thor a t] f ar vertebrae 

| 1e left side 
and t the intervertebral-disc space had narrowed further (F A and 1-B). The tilt to 


the left had been partially corrected. Lumbar puncture performed on April 21 showed an ini- 


showed th rosion of the uous borders had increased, ularly on tl 


tial cerebrospinal-fluid pressure of 170 millimeters which rose rapidly to 350 millimeters on 
compression of the jugular vein, and fell to the initial level within ten seconds of decon pres- 
sion. The spinal fluid was turbid. Spinal-fluid studies showed 180 milligrams of protein per 100 
milliliters; 740 milligrams of chlorides per 100 milliliters; and fifty-five milligrams of sugar per 
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100 milliliters of fluid. There were thirty-five leukocytes per milliliter of fluid, composed of five 
polymorphonuclear neutrophils, twenty-seven lymphocytes, and three endothelial cells. The 
fluid did not vield a culture, and venous blood was sterile again, but Brucella melitensis was 
isolated from pus which on that day had been evacuated from a cold abscess that was forming 
deeply on the left side of the lumbar spine. About twenty milliliters of pus had been aspirated 
onsisting of debris, occasional erythrocytes, and disintegrating leukocytes. Another blood-se- 
rum agglutination was positive with a titer of 1:160. The patient was again treated on a 
Bradford frame and again received three grams of aureomycin orally each day for twenty-three 
days. His general condition improved rapidly; he felt better, and remained afebrile. The ab- 
scess did not enlarge, and movement of the lower limbs was returning on May 3. On May 19 
rapid improvement of motor power and of superficial sensation was recorded. Roentgenograms 


Fic. 1-B 


Figs 1-A and 1-B: Cas ¢ ms of t t fth thoracie and first lumbar vertebrae 
showed that erosion of us borders had in 


Fig. 1-C: Roentgenograms mad n October 1953 


lid not show 

15 the patient tte th a plaster jacket and t home f in out-patient 
August 2 ne covered trom neur | mptom } ptemb roentgenograms 

showed some scl s of the eroded vertebr irfa uM o-arthritic bridging on the left 

side between t t It! thor l il t mbar vertebrae T l \ rtebral-dise Ss ict 
mained ve 1arrow but was 


The patient was depressed and cnied l thi depr LOI ist i OUuL a Veal Motor 


power had returned and, at phvsical examination, sensation is norm Roentgenograms of 
the spine in October 1953 revealed that the spondylitis wa acti g. 1-C). The erythro- 


cyte sedimentation rate was within normal limits 

Case 2.8.G iker, fiftv-two vears o iad fever early in December 1952. On December 
18, he had severe pain associated with the pely ve distribution at the umbilical level. This 
was followed by numbness of the lower limbs extending to the umbilicus and bv heaviness of 
both lower limbs. In two days, complete paralvsis of the lower limbs, retention of urine, and 
constipation developed. Catheterization was necessary for two davs. Constipation lasted 
ten days Motor power of the lower limbs re turned slowly In February 1953 he could stand 
but could not walk 

He returned to the hospital on April 6. He had a spastic gait and increased reflexes in the 
lower limbs with bilateral patellar and ankle clonus. All sensation was diminished below the 
umbilicus. Patient was not in pain; however, movements of the spine, especially flexion wer¢ 
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Fig. 2-A) showed 


vertebrae 


oentgenogram 
ind eighth tnorack 
venth tnoracik 
‘ ; spleen, lives 
1. Roentgenograms of the t 1 normal. Mantoux intracu- 
s was 1:1000, onl) uildhy ti Blood-serum agglutination . 
1-640. Bloo ilt vielded no growth. Erythrocyte 


millimeter hour. Spinal manometry re- 


id rise and fall on com- 


May until 


lower limbs 


seriously 

eflexes 

und pinprick below the 

limbs. Roentgenograms 

thoracic vertebra and 

body of the sixth tho- 

e between the sixth and 

wnward from the level of 

hvtes were present. The patient's 

spleen, liver, or lymph nodes. She 

was aft | ind roentgenogran f ) Mantoux intracutaneous test ior 

tuberculosis was positive, 1:10,000. The patient put in a plaster bed and treatment with 

streptomycin and para-aminosalicylic aci rted: however, the patient’s condition be- 
ume worse. Incon 

limbs. Below the knees her power was z¢ 


ind she lost motor power of her lowe 


and hamstring muscles it was about 


2 to 2.5. The knee reflexes disappeared plantar reflexes showed an extensor 
response. Sensation to pinprick disapp¢ f the eleventh thoracic vertebra, but 


VOL. 40-A, NO. 6, DECEMBER 1958 





1384 WALTER GANADO AND A. J. CRAIG 


rour | 
ies revealed 16,350 leukocytes per milliliter of blood, and the erythrocyte sedimentation 


Westergren) was fiftv-six millimeters in the first hour. Brucellosis was now suspected 
is 1:320. Blood culture yielded no growth. Attempts to aspirate pus for 


h was still appreciated although impaired. Sores developed on the buttocks. Blood 


from th p paravertebral abscess were unsuccessful 
The patient improved after 1.5 grams of aureomycin were given daily for twelve days. In 
middle of October, the patient was aware of deep pressure in all locations; pinprick was 
down to the first lumbar ve rtebra Late in November she was ible to move her toes Roent- 
ographie examination, on January 12, 1955, revealed the onset of bone sclerosis. In May 
power had returned to all muscle groups. Erythrocyte sedimentation rate (Wes- 





time showed that the 


i i i 
bscess was shri n the midd] the patient was able to walk with 


middle of September her it tea he was discharged. Roentgeno- 


' 


showed laced by dense bone. The 


we W I row but irrounded | l tly cut m reins the paravertebral 


was normal, and she re- 


‘asE 4. S. T., a farmer, ty-seven ) undulant r for veral months 
ring 1948 and 1949. In May 1949 he complained of weakness of the lower liml \ugust 
was bedridden with paralvsis of the lower limbs. On admittance to the pl yn Septem- 


flexes were increased; bilateral 


ber 7, there was spasticity of the lower limbs; knee and ankle re 

inkle clonus was elicited; and tests for plantar reflexes showed an extensor response. Vibra- 

tion sense and deep-position sense were lost bilaterally. Superficial sensation to pinprick, touch 

ind temperature was generally absent in the legs and feet, but was still present on the soles 

he feet and backs of the legs. There was no loss of sensation over the gluteal regions and 

cks. Roentgenograms made on September 13 (Figs. 3-A and 3-B) showed advanced spon- 

the twelfth thoracic and first, second, and third lumbar vertebrae. The twelftl 

vertebra was wedged. Marked erosion was visible on the left lower border of the first 

lumbar vertebra. Both contiguous borders of the second and third lumbar vertebrae were 

eroded; the intervertebral-disc space was narrowed; and small abscesses were forming at the 

sides. The patient’s general condition was fair. The spleen, liver, and lymph nodes were not 
enlarged. 

The patient was operated upon on September 16. The laminae were removed from the 
twelfth thoracic to the second lumbar vertebra. At surgery, it was noted that the tissues were 
caseous in consistency, bleeding was considerable, the structures were adherent, and pus ex- 
uded from various places. The spinal cord had a twist in the region of the twelfth thoraci 
vertebra and an extradural abscess surrounded the anterior portion of the spinal cord in this 
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t show the presence 
purulent fluid was | 


irom ! 


did no 
irried out on the 
ed satisfactorily 


movement 
joints Ever 


patient recovel 

On February 8, 1950, active of 

to stiffness of the 
itellar 


returned 


however, th irtly due 
vas impossib There te! inkle clonus was 
iin from 


clonus 
to 


ly. Sensation 


with } ical theray 
k fairly well in June 
r, his family doct 


wey 


1947 


1946 


cery 
neck when his head was 
zed, tne 


inkle clonus 


mbs were parals 


ellar and 


loubtful 


‘ ~) ¢ 


on 


4) showed extensive erosion of the fourth and fifth 

th cervical vertebra caused forward angulation of the 
l-dise space between the fourth and fifth cervical verte- 

brae appear setieallv obliterated by erosion and cloudiness. The patient was afebrile but 
spleen was palpable. Blood-serum agglutination was positive yt lding Brucella melitensis 
test was negative. Lumbar puncture showed an 


ii it 


the 
it a titer of 1:160. Mantoux 


intracutaneous 
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initial pressure of 180 millimeters, rising to 360 millimeters in thirty seconds on compression 
ind falling to 200 millimeters, thirty seconds later, on release. The spinal fluid was slightly 
turbid with twenty-two milligrams of protein per milliliter, a weakly positive globulin test 
ind three lymphocytes per milliliter. The patient improved rapidly with halter traction. On 
February 7, heel-to-knee tests were normal; on February 16, power had returned in most mus- 
cles. Head traction was eased on March 1, and on March 22 the patient was discharged in a plas- 
ter Minerva jacket. He had recovered completely from his neurological symptoms except for oc- 
casional pain and tingling sensations in his right arm and forearm. Roentgenograms made in 
\ugust. 1954 showed that the patient had recovered from spondylitis. Fusion of the fourth 
ind fifth cervical vertebrae and marked osteo-arthritic changes of the upper cervi il verte brag 


ilso noted 


6. A thirty-seven-year-old man had undulant fever in October 1950, and Brucell 

s was cultivated from blood collected on October 7. He received three rams of aure- 

omycin daily for six days starting on October 22. He was afebrile when on November 3 he com- 
plained of lumbar pain radiating to the abdomen. This pain was aggravated by movement and 
he patient was compelled to lie on his right side. On examination, on November 13, there was 
tenderness along the lumbar spine and sacrospinalis muscle with restricted movement of the 
lumbar spine. Roentgenograms showed no abnormalities of the spine. The patient’s general 
condition was fair, with a temperature of 101 degrees Fahrenheit. The spleen was palpable 
but there was no enlargement of the liver or lymph nodes. Central nervous system and other 
systems appeared normal. A roentgenogram of the chest was normal. Mantoux intracutaneous 
test for tuberculosis was positive, 1:10,000. Blood-serum agglutination yielded Brucella meli- 
ita titer of 1:320. No Brucella was isolated from blood collected on November 21. Lum- 

ir pain and spasm were still severe when, on December 12, weight traction was applied to 

both lower limbs. Three days later paraplegia developed. It was not accompanied by sensory 
changes or sphincter disturbance. Lumbar puncture between the third and fourth lumbar ver- 
tebrae was pe rformed on December 15 and about one milliliter of turbid xanthochromic fluid 
which clotted rapidly, was obtained. It contained about 1000 ervthrocvtes and 85 leukocytes 


; th 


omposed mainly of lymphocytes) per milliliter. Brucella melitensis was cultured from 
fluid. Manometry showed an initial pressure of 120 millimeters with a siow rise to 250 millime- 


ters on compression and a slow return to the initial level on decompression. Three grams of 


1s 


ireomycin a day were again given starting on December 26. A myelogram on December 29 


showed a block at the level of the third lumbar vertebra. Laminectomy performed on January 
3 revealed a peridu ibscess at the level of the third and fourth lumbar vertebrae, and t} 
ligamentum flavum between these vertebrae was thickened. No bacteria were isolated | 

ire, from swabs, or from fluid samples collected during the operation. The patient 

idly, and was able to move his toes the following day. Two davs after surgery he was 

to contract the hamstring tendons and quadriceps femoris on both sides. The patient was re- 
moved from the Br idford frame at the end ol M arch. On May 10 he was allowed out ol bed He 
was still spastic, but by the end of Mav he was able to attend the out-patient clini ind had 
no complaints. Administration of aureomycin had been prolonged until the end of January 
\ blood sample collected on January 30 was negative to Brucella when cultured; however, in 
Marc} i small cold abscess developed on the left side of the upper part ol the lumbar spine 
Blood st ined pus Was aspirate 1 from it 4 culture of Brucella melitensis was obtained and 


he purulent fluid agglutinated Brucella melitensis at a titer of 1:640 


COMMENT 


Autopsies and experimental observations on the anatomical changes in bru- 


cellosis point to the tissues of the reticulo-endothelial system as the most common 
sites in which Brucella localize. Brucella were isolated from bone marrow as 
early as 1908, but the importance of bone marrow in this respect was not gen- 
erally appreciated until Mever suggested that bacteraemia might be maintained 
by focal lesions in the bone marrow. In fact Brucella are cultured easily from 
bone-marrow aspirates. In a series of forty-four cases of brucellosis, one of us 
collected samples of approximately two milliliters from the sternal marrow—at the 
same time samples of approximately five milliliters of venous blood were obtained 
Cultures were done from blood and marrow in eighteen patients, from blood alone 
in ten patients, from marrow alone in five patients. Samples from four patients 
were sterile, and samples from seven were contaminated. 

The characteristic tissue reaction tou invasion by Brucella is granuloma- 
tous * *!. **. This carmot be distinguished from a tubercle except by bacteriological 
study. Even caseation has been reported * *. Brucellosis granulomata in man are 
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small: the largest nodule encountered by Sundberg and Spink measured 0.5 mil- 


limeter in diameter, and the largest nodule encountered by Hamilton measured 
800 micra (0.8 millimeter). The size of these nodules accounts for the failure of 


roentgenograms to detect bone change s in the common cases of brucellosis Even 
when nodule S ag lome ate and erode the osseous trabeculae of the vertebrae, sur- 


themselves by granulation tissue, it may not be possible from the roent- 
ams to interpret accurate lv the changes which Brucella provoke in the spine 
Pedro-Botet obtained two morbid anatomical specimens of brucellosis of the spine 
which he showed, after maceration of the bone, that the Brucella lesions were 
than one could see in roentgenograms. Vertebrae and joints whiel 

| 


ims, mav nonetheless be the seat ol 


la 


} ¢ 


unatiec din roentgenog! 


ces provoke d by Bruce lla 


y 


a? atl 
all Al 


gate initially o1 subchondral bone tissue by Ciscal 
lestruction of the cartilaginous plate in 


verte bral aise that is between them loses 


vertebral bodies in proper separation 

examined a dise that had been devitalized in this way and found 

nee of inflammation. He found hvdropie degeneration which was mort 
osus than in the nucleus pulposus. Evidence of inflam- 

osteophvtes which in bruee llosis spondylitis grow 

d intervertebral joints and tend to anky lose in 

The formation of these osteophvtes appears to be analogous 
spondylosis deformans, except that here the 


weeks or two to three 


tuberculosis, 

abscesses on 

collapse as in tuber- 

are not uncommon 

produce com} n tl d in the same way 

I Pott’s paralysis *. Extradural cord compression 

be recognized as a cause of brucellosis myelopathy 

lesions or localized arachnoiditis. The patient in 

presence of an epidural abscess was ascer- 

lid not reveal any abnormality that could 

hematogenous localization of Bruce lla in 

fully considered, but the final conclusion favored a 

from a focus 1 pine too small to be detected roentgen- 
uppuration from common, but there is no mention in the 
ippuration from primary localizat of Brucella in the meninges 
irteen postmortem cases oO! brucellosis 


Dog lanl added 


ippuration found 


CONCLUSION 


A small percentage of patients. suffering from brucellosis, experience extra- 
dural cord compression from spondylitis. It is important to recognize brucellosis 


early in these patients Prognosis can be good when rest and appropriat« anti- 


biotics are administered in time 


Note: The authors wish to thank the Chief Government Medical Officer, Malta, for 
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and also noted insufficient excursion in others. He concluded, as did Putti later, 
that scarred stumps were unsuited for Sauerbruch tunnels. Spitzy *° constructed 
the first biceps tunnel in a short below-the-elbow stump. Seidler * stressed the ne- 
cessity of constructing tunnels of sufficient size with adequate excursion. Erlacher’®, 
in 1918, introduced an important modification of the method of tunnel construc- 
tion. He made two parallel transverse skin incisions at each end of the proposed 
skin tube, then constructed the tube by inverting the skin between the incisions 
Anschiitz ? first described release of the distal end of the tunne led muscle to in- 
crease excursion. This technique was not generally adopted until Lebsche demon- 
strated its worth to the Surgeon General’s Commission in 1945." 

Bosch Arana introduced cineplasty to South America. He reported the use 
of several types of muscle motors, and the use of multiple motors in an extrem- 
ity ® * § but he offered no follow-up studies. 


Fig. 1 
overed 
Stumps of De rire 
York, Grune and Strattor 

Fig. 2: The muscle 
leather loop about t 


he 


10 “4 


Kessler '**":*! espoused cineplasty in this country 
was no general response to his enthusiasm 

In reading both the early and recent literature on cineplasty, one cannot 
to be impressed by the paucity of follow-up data and of objective evaluation 
The articles are fairly « xplicit in delineation of surgical tec} niques. Many contain 
photographs of resultant loops or tunnels, and often beautiful diagrams or draw- 
ings are included. The theoretical concepts involved are explained in detail. The 
immediate postoperative course and short-time functional results are recorded 
Generous claims of patient benefit are enunciated but not substantiated. 

The reasons for the abandonment of the early skin and tendon loops and 
knobs are not entirely clear. It seems evident that they did not function as efficient 
motors. Sauerbruch’s development of a tunnel through the muscle belly resulted 
in the formation of a more dependable motor with which to activate a terminal 
device than the one that previous surgical experiments had provided 

Objections to the earlier types of clubs and tunnels probably included push- 
pull motion of the prosthesis on the stump, stretching of the skin tubes, irritation 
and excoriation of the skin from pressure of leather thongs or ivory pegs, and 


difficulties in tunnel hygiene. Sauerbruch’s tunnels, the forerunners of present day 
tunnels. were designed to obviate these inadequacies 


Why was cineplasty in lower extremities abandoned? For twenty-five years 
there were no advocates of these tunnels, but recently Spittler and Batch ** re- 
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Fic. 5 

ported an i In whi \ nstructed a cineplasty tunnel through the 
quadriceps muscle in a Gritti-Stokes end-bearing amputation stump. The patient 
was able t I i¢ shin by contraction of the muscle. Some con- 
troversy a as to whether n his operative exercise was of significant 
benefit to } 

It is enlightening t a veral precepts enunciated by earlier writers 
on cineplastv were unheeded These were rece ntlv re-¢ mphasized 

1. The necessity for good skin, muscle power, sensation, and joint motion ex- 
pounded by Putti ** and Seidler * 

2. The need for large tunnel 
schiitz *, and Bosch Arana °; 

the insertion of the canalized muscle practiced by Anschitz °; 


s with good excursion stressed by Seidler, An- 


ction of patients who have the mental stability and perseverance 
to learn rood ust of prost! eS1s pointed out bv Nisse n and Be remann-': 
The desirability of protecting the suture line from pressure of the pin ot 


1 
‘ 


peg, elucidated by Erlacher 
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6. The necessity for an adequate exercis and training period insisted on by 
Putti, Sauerbruch, and Biesalski °® 


CONTEMPORARY TECHNIQUI 


The only one of the several methods devised to harness muscles to prosthesis 


that survives is the construction of an inverted skin-flap tunnel which is passed 


through the body of the muscle selected for the motor. This method is based o1 


Sauerbruch’s technique. All of the articles in English record experiences wi! 
the early ones are universally overenthusiastic 

Present practice in tunnel construction embraces several modifications o! 
Sauerbruch’s method. Detachment of the insertion of the tunne lled muscles, ad- 
vised by Anschiitz * and Lebsche '*:"*, is customary. The central portion of the belly 
of the muscle rather than its distal end is generallv regarded as the most favorabl 
site for canalization'*. Sauerbruch’s dis- 
ciples advocated the use of the small, rela- 
tively superficial tubes just proximal to 


Fig. 6: Diagram of prosthesis attache 
Reprinted by permission from “T Guillermo Bo 


\rana. Delfor Del Volle and F. Wildermuth. Su vne I tet.. 36: 559-565. 1923 
Fig. 7: Patient wearing prostheses of type shown rinted Dy per on Ire 
Two Kineplastic Problems Solved” by Guillermo B 

Wildermuth. Surg., Gyne¢ ind Obstet., 36: 559-565, 1923 


muscle-tendon junction, but these have been replaced by longer tubes of greater 

diameter ® 12-23. 35.39 and are now usually placed through the mid-portion of the 
muscle mass instead of in the anterior portion Spittler ** turns the « nd of the skin 
tube back over the muscle so that the suture line (skin graft to tube) is not sub- 
ected to pin pressure. 

Among others Kessler }®, Magee 74, Mulvihill 7°, Rank and Henderson **, and 
Thomas and Haddan*! favor forearm tunnels to activate terminal devices, and 
passive tunnc!s for holding the prosthesis on the stump, as being particularly val- 
uable. Nissen and Bergmann maintain that the forearm muscles and the biceps 
are equally good for cineplasty. Forearm and holding tunnels are regarded less 
fuvorably by more recent writers. The advocates of these small tunnels with little 
force or excursion have failed to publish reliable follow-up studies supporting their 
contentions. 

Kessler *° believes in a waiting period of at least six weeks between amputa- 
tion and cineplasty. He states that 60 per cent of forty-three children in whom 
cineplasty was performed were prosthesis users *, and 66.6 per cent of 264 cinema- 
tized individuals used their prostheses daily '®. Brav and his associates®, in a fol- 
low-up study, mailed detailed questionnaires to former patients. The report of 


THE JOURNAL OF BONE AND JOINT SURGERY 





INEPLASTY 1393 


R eltrage Z 
scher Met 


160. 1919 


Med. W nsec} 66: 


} 1 

ndaicated that I Pe I With biceps cineplasty 
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a ised 
heses, as did 3: 
enty-three hicey wo triceps tunnels, seven pectoral tunnels, 
hese thirty-three tunnels, two biceps and one 
ures. He regards all upper-extremitv amputees wit! 


issimus dors! t 


good skin and 
good muse ‘andidates for cineplasty 


, expressing more recent views, enunciate the following 


a mature, well adjusted, 
rson willi 


ling to cooperate in the postoperative training 
j 


iad cineplasty and should want a 
tunnel himself. Cineplasty therefore is not a primary procedure. (Ws 
patient should demonstrate good us« 

Klepsteg and Wilson 78 
1 Ay 


seen others who have | 


believe the 
for six months.) 


of a conventional! prosthesis 


state that: 

reoperative exercise period, to strengthen the muscles of the entire ex- 

tremity and fully mobilize the joints, is advisable. A postoperative training pe- 

riod, to be started about ten days following surgery, is mandatory. The 

be tunnelled must be strong, and be covered by good skin 
2. A pin or peg should be placed through the tunnel 

the wound is inspected, ten days later. This should 


»] . ae } 
should be cles i 


I aned dav wit! 


» muscle to 


at operation, or when 
be worn constantly. 
] soap, and thoroughly 
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dried. (A cotton swab-on-stick is an excellent instrument for this.) A light appli- 
cation of 70 per cent aleohol may then be made, if so desired 

4. The area of skin utilized for the tunnel should be not less than three 
inches square, three and one-half inches if feasible. (The tunnel should admit the 
little finger easily.) 

In addition they stress the necessity for having a competent prosthetist to 
fabricate the arm, and a competent trainer to teach its maximum use 

‘hey reflect the opinion ol the Advisory Committee on Artificial Limbs, with 
particular reference to the biceps tunnel, and state that the advantages of cine- 
plasty are: (1) greater range of motion of the limb, (2) deep proprioceptive sen- 
sation, which helps the amputee to pinpoint the location of the terminal device, 
(3) better performance of fine hook or finger motions, and (4) no need for an 


axilla oop 


TABLE I 
No. of Patients 


Below-the-elbow | 
\bove-the-elbow bicey 
Pectoral 

Pectol 

Flexor 

Eexte 


TABLE II 
Successful Tunnels 


19 of 27 
0 of 
6 of 1 

0 of 15 


9 
> 


25 of 56 


Slocum ** stressed the necessity for a tunnel of sufficient diameter, and urged 
that it be placed as iar distally as possible to provide maximun strength and 


excursion 
CRITICAL EVALUATION 


Vaterial 

tecent detailed studies of the follow-ups on forty-four patients with fifty-six 
muscle tunnels were made by the author (Table I). The follow-up periods ranged 
from nineteen months to eighteen years, with one exception 

At the time of cineplasty, the age range was from eight to forty-nine years 
One boy was eight, one nine, one thirteen, and one seventeen. Two were women 
For the most part, however, cineplasty was performed on young, generally healthy, 
male veterans. These veterans were not representative of a cross section of th 
general population. In this group, one should encounter the greatest motivation 
and, therefore anticipate a higher ratio of success in the use of prostheses, than 
in the general population. Most of them followed sedentary occupations, but 
among the successful wearers, there were two heavy-equipment operators, two 
lumber mill hands, one Wwe Ider, and one racing-car driver. 

Each of these patients was examined and questioned by the author, or some 
other competent observer, in an effort to evaluate them for the following: ade- 
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quacy of surgical procedure, strength and excursion of tunnel, postoperative com- 


f post - 


plications, advantage or disadvantage of cine plasty to the patient, value of 
hitting training in prosthetic use, efficiency of prosthesis. patient acceptance ol 
prosthesis, ¢: failure in unsuccessfu a , and eriteria in selection of 


CaSeC8S 


inalysis of 
Despite the recet 
proportion Ol good ¢ll 


] 1; 
ciaimed in earlier reports 


wearers and 
r 


ficial arms 


benenitted th 


Che factors producing failure include im election of cases, insufficient 


ke } t bile 


or no patient cooperation during post-nttin r training, in! tion or excoriation and 


iui in 


gradual closure of skin tunnel, reattachment of tendinous insertion to deep tis- 
sue, insufficient strength and excursion of tunnel, mechanical inefficiency of prosthe- 
sis, and the ability of patient to manage without an artificial arm (Tables III, 


IV, and V). 
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Biceps Tunne 

Of the eight failures in the below-the-elbow biceps group, two were definitely 
due to poor selection of patients; and in two others this was a contributing facto 
In these instances, the men exhibited psychopathic pe rsonalities, and failed to co 
operate in learning how to use the prosthesis One of them insisted upon wearing 


a non-functional hand. In one patient, reattachment of the biceps Insertion oO! 


two occasions increased resistance toward learning effective use of his tunne! 


He was unable to disassociate elbow flexion from biceps contraction. In the eight 


vear-old boy, the lack of his parents’ cooperation made adequate training 


possible This eventuated in poor usage of even a conventional prosthe SIs 
failures were due to a combination of factors; repeated excoriation of the t 
with strenuous use, constant breaking of cables, and failure of the APRL | 
function properly. In two patients, repeated infection eventuated in remo 


; | 
not ood 


Two ot the eight were eineplasty prosthesis wearers bu 
six wore conventional arms 
failures was a thirtv-three-vear-old man who requested the opel! 
isiv amputation had been perform 


elbow, bu e had had neither a prosthesis no! 


amputation. These last two facts made us hesitant 


with several users of cineplasty arms and persuad 
De of ce V1Cee Wi discovered too late t} it he was 


: , , eee ; 
v dependent person who lacker litiative and 
i iepen } I i i 
months after cinepla al procedure 


_ = 
[wo other Dbelow-the-elbow biceps cases deserve comment \ w 


tarv, thirtv vears old, with a congenital, medium, below-the-« lbow 


{1 had a small tunnel inserted seven vears before at the age of twe 


all Mi 
German type of arm was unsatisfactory and a new model of 


i prosthesis v 
two years later. She had only a one and one-half inch excursion. The short excur- 
sion, the lack of perseverance and of motivation, and a change ofl residence 
1.500 miles away, combined to make her a non-user. She was classified : i failure 
Dr. Clinton Compere later secured a new prosthesis for her 

ise. She gained a better outlook and was restored to the group Of succe ssful wear- 


ers despite her small, not too efficient, tunnel. The other was a man on whom a me- 
helow-the-elbow amputation had been performed two years after an acid 
burn of forearm and hand. He had many emotional problems and made a poor 
initial adjustment. His first request for a muscle tunnel was refused. A change of 
employment, acceptance of family responsibilities, and acquaintance with thre 
good cineplasty prosthesis wearers changed his and, later, our outlook on his prob- 
lem. Cineplasty was done, two and one-half years after amputation. He was still 
a good wearer after twenty-three months. This successful outcome was thought to 
be due to his emotional growth and maturity in facing his problems 
The failures of the two triceps cineplasties were due to constant irritation 
of the tunnels when they were employed, despite good technical surgery in each 
instance. These tunnels were abandoned. 
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Financial C onside “ations 


Since cineplasty is entirely elective, the financial aspects should be weighed 


when advising patients regarding this procedure. Hospitalization lasts about five 
days, but usually the patient will be away from work two or three weeks. Although 
rehospitalization is rarely indicated if tunnel excoriation should develop, more 
out-patient visits would be necessary. A new prosthesis will have to be provided, 
which will entail two or three weeks of additional training 

In greater Los Angeles, there are 151 upper-extremity amputees among vet- 
erans. Of these, six had cineplasty performed. No accurate statistics as to the 


percentage oO the general amputee population having muscle motors exists 


I 
At the Regional Office of the Veterans Administration in San Francisco 


California, Dr. Neil P. MeCloy examined twenty patients on whom cineplasty 
was performed. He has generously consented to permit our using his findings in 
this report: 


The muse] unl f Dr. MeClov’s patients wet listribu as follows: 


i 
} 


( neplast y ( of Patients 
Below-the-elbow amputees wit! biceps tunnels 
Above-the-elbow amputees with biceps and triceps tunnels 


4 ’ ] 
amputees with pectoral tunnels 


a iii 


\ bove-the-elbow 
,elow-the-elhow amn \ h fi r } reor tn le 
eliow-tThe-¢ IW amputees with flexor and extenso! innel 


Tota 20 


} 
+} ; 


Adding he first forty-four ilvzed 


in Tables I through V there 


are sixty-four p: with eighty tunnels 


Is as IOlOWS 


Cineplasty Vo. of Patients 
Be low -the-¢ lbow t *“ lat 36 

A bove-the -elbow bicel 

Above-the-elbow pector: 

Pectoral and trice ps 

Flexors and extensors 

Extensors only 


In one of Dr. Met loy Ss patien a pectoral tunnel was removed because of 
constant excoriation. The causes of failure and the postoperative complications 
in MeCloy’s patients on the whole parallel those previously enumerated. The neces- 
sity for careful selection of patients and for adequate post-fitting training is also 
borne out by nis series | 

There were in the entire group: eleven failures in thirty-nine biceps tunnels 
i success ratio of 72 per cent; eight failures in seventeen pectoral tunnels—a suc- 
cess ratio of 5: ; the triceps tunnels and all the forearm tunnels were 


failures. The over-all success ratio in this combined series is 46.3 per cent. 


Advantaae s of ¢ neplasty 


The principal advantages of cineplasty to the patient are known: freedom 
from constricting harness, a greater area in which useful terminal device func- 
tion is possible, restoration to the patient of part of his deep proprioceptive mus- 


cle sense, and a feeling that the prosthesis is more an integral part of himself 


SUMMARY 


Cineplastic muscle tunnels and prostheses, made according to present tech- 
nological methods in selected patients are generally adequate. Causes of failure 
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There were eighteen patients in this series, thirteen of whom, at operation, 
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In five patients, a loop of nylon thread was passed through the dura mater 
and brought to the surface alongside the loop around the root. In the spinal 
canal it was about half an inch distant from the root loop 

In six patients a nylon loop was passed around two roots, in five, the first 
sacral and fifth lumbar, and in the other, the third and fourth lumbar. In the 
remaining seven, a procedure similar to that in the first series was followed 
but additional roots were tested. Testing was performed at periods varying 


from one to ten days after operation. 





“LAMINA 


PROTRUDING 
DISC 


NYLON LOOP AROUND 
THE NERVE WITH 
SLIGHT TRACTION 


Fic. 1 


rawing made at opel 
Series C 


There were eleven patients, ten with herniated dises. Instead of testing a 
nerve root or the dura mater, the ligamentum flavum, interspinous ligament, 
and the annulus fibrosus were tested. In eight patients, one nylon suture was 
passed through the ligamentum flavum and one through the interspinous liga- 
ment. In two patients, the ligamentum flavum was tested; in the last the annulus 
fibrosus alone was tested 

In all patients, the nvlon was led through a small hole in the dressing and 
wrapped in sterile gauze. It could thus be manipulated without disturbing the 
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region of the biceps tendon, skipped the side of the knee, and was felt intensely on the 
lateral side of the calf. It ended about three inches above the lateral malleolus. The patient 
described the pain as having exactly the same character as that experienced before opera- 
tion, but more severe. It appeared to consist of two components; a sharp pain which ran 
is if along a line, down the extremity, and a deep, boring, aching, unpleasant sensation 
felt diffusely in the soft tissue 

The straight-leg-raising test was performed. In the absence of root irritation, the limb 
ould be flexed to an angle of 50 to 60 degrees without pain. With thread irritation, how- 
ever, any attempt to move the limb caused such an exacerbation of pain that the leg could 
barely be raised at all 

The effect of root pressure on skin sensation was next tested. After a continuous but 
gentle pull for a quarter of a minute, the patient volunteered the information that all of 
he toes and part of the dorsum of the foot, proximally, felt numb. It was not possible to test 
nsation objectively as pain was too sharp to allow the patient to cooperate 

The nylon was then removed simply by cutting one end of the loo] 


illing it out ven this gentle action caused a stab of 


Case 2. JS., sciatica, right lower extremity. At 
resent which pressed on the right fifth lumbar-nervs 


sciatica was completely relieved 


When the loop was pulled on, an almost identi 
owever, the pain stopped at mid-thigh and peal ‘ 
ulf over a small (three by two inches) elliptical area. The pain d it istribution was 
the same as that felt before operation. Straight leg-raising coul 
ingle of 3 35 degrees without discomfort, but with a pull on the nylon, pain was so intense 
that the limb could hardly be moved at all, and it was not possible 1€asi the range in 
legrees. A pull on the nylon for a quarter of a minute caused subjective numbness 


es 


right lower extremity. At operation a moderate 
found pressing on it fifth lumbar-nerve root. On the first postoperativ 
was relieved 
Root stimulation with the nylon loop caused a series of events similar in every way 
with those of Case 1. Preoperative sciatica was reproduced. The results of straight leg- 
raising were similar to those of Case 1. Pulling on the loop for fifteen seconds, however 


duced a sensation of pins and needles in the toes 


Case 4. GS., sciatica, right lower extremity. There was a 
fifth lumbar-nerve root. Experimental findings were identical with 


Case 5. R.P., sciatica, left lower extremity. At oper re was a large disc pro- 
rusion pressing on the anterior and medial side of fifth lumbar-nerve root, pushing it 
laterally. The root was wedged between the d nd the lateral wall of the spinal canal 
Compression was severe. Unfortunately, when the disc was removed, the root was crushed 
by a forceps. When, at operation, the root was pulled on by the nylon, it tented up slightly 
but the dura mater did not move. On the tenth postoperative day when traction was exerted 
on the nerve root the only effect was an ache in the region of the wound. There was no sug- 
gestion of sciatica. On prolonging the pull for a quarter of a minute, a subjective sensation 
of numbness was produced in the lower lateral portion of the buttock of the left side. On the 
whole, the findings were largely negative. The straight leg-raising could be accomplished 
to 50 degrees without discomfort whether the root was being stimulated or not. There was 


no motor weakness or sensory loss in the leg as a result of the crushing of the root at the time 


of operation. There was complete relief 


Case 6. H.H.., sciatica, left lower extremity. The fifth lumbar-nerve root was bound down 
to a diffuse disc bulge. When the nvlon was in situ and traction was exerted, the root tented 
up but did not come near the lamina posteriorly. The dura mater did not move. On the tenth 
postoperative day sciatica had completely disappeared but was reproduced exactly, although 
in a more intense form, by stimulating the root with the nylon thread. It was a dull aching 
pain, myalgic more than neuralgic in character 

The straight-leg-raising test was strongly positive at an angle of 30 degrees on the 
iffected side during root stimulation. In the absence of stimulation the leg could be raised 
comfortably to 60 degrees. With traction on the root the right leg was then tested. It could 
be raised to an angle of 35 degrees, but it was difficult to assess the significance of the test 
yn this side as pain was so severe with root, stimulation that any movement of the body 
caused an exacerbation of pain. An attempt was made to assess muscle power while sciatica 
was being caused. There did not appear to be any diminution in power and the ankle and 
knee reflexes did not change from the normal. 
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Fic. 7-B Fic. 7-C Fic. 7-D 


marks on this drawing show the 


timulation of the first sacral-nerve root. 


Figs. 7-B, 7-C. and 7-D 
loss following removal « 


un production, posto; 


ion there 


paraesthesiae 


With a slight pull 


vely, was exactly the same as that 


ind motor 


Photographs of the left leg. The hatched lines show the area of sensory 
a dise which pressed on the left first 
show the sites of the pain produced in the 


SACcT al-ne rve root The dots 
‘alf by stimulation of the nerve root. This atypical 
experienced preoperatively 


were no subjective or obiective nsort hanges in the limb 
power was unimpaired 


the root the straight-leg-raising test was strongly positive at 


20 degrees on the affected side. On t DI ite side the leg could be flexed to 70 to 80 degrees 


The pain LUS€ 


the existing pain 


tromvographl st 


read: The left gast 


A littl 
nemius. Bot} 
1d around the 

rease In motor-unit 


is no evidence that 


“ase 8. AJ.W., s 
iation touching the 
The nerve root 


pressure 


With nvlon 
superior margin 
have displaced 
between the dor 


disc material to 


On the tenth postop 
numbness on the dorsum 


Traction on the nylon tl 


udies were 
rocnemius and glutaeus 


irregular unsustained spontan 


rative day sciatica was 


bw th mal 1\ m ti left le wer ext 


] 
irried it on this patient during root traction. The 
naximus muscles showed normal muscular 

motor-unit activity was found in the 
pulling on a 
lumbar-nerve root. In no case was there any significant 
spasm. There 


roducing pain through the mechanism of muscular 


iscles were sampled whi pain was induced by 


luring the nd there was no muscle 


operation there was a small nodular 
h lay mainly on the medial side of the 
no adhesions, nor did there appear to be 


root could be 


opening. It 


drawn backwards so as to touch the 
seemed inconcely ible that the dise could 
posteriorly, as there was a distance of one centimeter 


it lay on the disc and lamina. There was not enough 


1used so much root displacement. The dura mater showed a barely 


percept ble movement with nerve-root traction 


ompletely relieved. There was subjective 


~ cond toe 


read repeated the preoperative pattern of pain in every respect. 
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TABLE I 
LTS OF NERVE Ror 


of Dura Mat of Stimulation of 


Nerve Root 


100 


somew! 
thesia and 

of stimulating an ant 
iround the anterior 


erio! 
root ol 
nerve It caused severe 
{ similar procedure was 
ra * nerve Much more 


ot uused widespread acute 


er was gripped with a forceps, 


either of these procedures 


Case 12. A.L., sciatica, left lower extre: : i there was a large disc hernia- 
tion compressing the first sacral-nerve root tt posteriorly. The dise was 
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TABLE II 


INTERSPINOL 


nyl | 
Traction w 
discomfort; 


continuous | 


ine was caused 


II a summary of these findings is presented 


PAIN PATHWAYS AND SENSORY CHANGES IN FIFTH LUMBAR TO FIRST 


SACRAL-NERVE ROOTS INCLUSIVI 
In the last thirteen patients, an effort was made to map the pain pathways 
and sensory changes following stimulation of the third, fourth, and fifth lumbar- 
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tion of pain 
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he effects of stimu- 
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lerve root was compared with the effects 


! and the fourth lumbar-nerve root 
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medial aspect 
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6 the length of time 
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above the patella (Fig. 5). It spread fairly slowly and again the pres- 

t seemed to govern the distance traveled, though it could not be made 
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DISCUSSION 


It was taken as reasonable to assume that a pull on 


ficient to bring it in contact with the nerve root, would close 


irritation and pressure of a herniated disc. In no sense 
the root was stretched, as the traction, if it could br 
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Fic. 14-B 


Figs. 14-A and 14-B: Case 36. In these photographs the areas between 


crossed lines indicate the paths of pain radiation on stimulation of the 


left fifth lumbar-nerve root and areas between the continuous lines on 


stimulation of the left first sacral-nerve root 


than taking up the slack in the thread. The root was touched by the nvion 
rather than stretched or pulled by it. Besides, it is known that the lumbar- 
nerve roots have considerable play and freedom of movement '. It appeared un- 
likely, then, that stretching the nerve root was the cause of the pain experienced 
by the patients. The more probable cause was the touch and pressure of the 
thread on the anterior and lateral aspects of the nerve root—the parts which 
had been pressed on by the herniated dises. Removal of the dises had given 
complete relief from sciatica; pressure on the roots at the same places as the dises 
had pressed caused sciatica. The patients were virtually unaware of stimulation 
and movement of the dura mater. The ligamentum flavum and interspinous liga- 
ments were insensitive. Traction on the annulus fibrosus did not cause sciatic 
pain. It was taken as a logical deduction that the herniated nucleus pulposus 
had caused sciatic pain; it seemed that the pain was caused simply by touch- 
ing or pressing the roots rather than stretching them. 

These findings would appear to invalidate the statement by Kelly that 
pressure on nerve roots is not a common primary because of sciatic pain. 


Pain 
When the nerve root was stimulated pain was felt at once. It was sharp 
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Fic. 14-D 


nd 14-D: The hatche t phot iphs show the 
toperative loss of pain ation. Thi d to the areas outlined 
the broken lines foll« p! re on t it first sacral-nerve root 


sensory hanges in the leg yr toot yuld ‘ roduc DV pressure on the 


No 


f+} 


and unpleasant at first, but some degree of tolerance developed after a few 
stimulations. The pain was not felt so acutely. The nerve root which had been 
pressed upon by a disc was much more sensitive to the touch of the thread than 
a neighboring nerve root which was not involved in the herniation. Prolonged 
irritation appeared to have made the root hypersensitive. This finding may 
explain the reappearance of sciatica following a period of relief after the removal 
of a dise. After operation, pressure and irritation are removed and sciatica dis- 
appears. The nerve root, however, remains hypersensitive. In due course reac- 
tionary fibrosis occurs in the region of the root. This has an irritant effect on 
the sensitized root and it is exacerbated by the tethering which occurs and 
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prevents the root from moving freely and adapting itself to spinal and limb 
movements. The tethering associated with movement is analogous to pulling on 
the root with a nylon thread. If this is the pathological sequela of events rather 


than a recurrence of the herniation, it suggests a different line of approach 
to this problem and opens up the possibility of different methods of treatment 

The longitudinal extent of the pain appeared to be proportional to the 
amount of pressure exerted on the nerve root. In most of the patients, pain could 
be held at different levels by different pressures. The length of time the pres- 
sure was maintained did not appear to be of any significance; pain did not 


extend further on maintaining the same pressure for a longer period. This 
observation may have an important clinical application The extent of the sciati 
pain may be an index of the size of the herniation and the degree of pressu 


nerve root. If this is so, a more rational approach to treatment Is 81 


ore sted. Sciatic pain in the thigh alone could be confidently expected to vit a 
conservative treatment, while the out! .ok for this form of treatment in the 


n in 
] 


veloped sciatica, involving the ~. hole extremity 


it ol pain radiatio 


ir-nerve root. Stimulation of the first sa I 
path of pain in the thigh but none below the knee 
the knee indicate the area of loss of pain sensation 

lumbar-nerve root. The hatched lines on 

ive loss of pain sensation, unchanged by 


Sact il-nerve roots 


In all patients, the pain path Was a relatively narrow one and, in most, 


i 
o more than one and a half inches wide. Each nerve root had its own pain path- 
listinct from its fellow, although, in the case of the fifth lumbar-nerv« 


1 first sacral rve root, the distinction was not so clear. It would be 


ver, In a larger series of cases to construct a chart showing a 

ate pain path for each of the lumbar and first sacral nerves. The 
obvious advantages of such a chart for the localization of lesions in the lumbar 
pine need not be stressed To obtain a re liable chart, however, a large number 


Oo! ne 


ves would need to be tested. This is outside the scope of the present work 
which in many respects must be incomplete. The ligamentum flavum and inter- 
spinous ligaments appeared to be insensitive to traction, but in the one case 
where the annulus fibrosus and posterior longitudinal ligament were tested 
backache in the lower portion of the lumbar spine was caused. No deductions, 
however, were drawn from this one case, although the thought springs to mind 
that the annulus fibrosus may be the culprit in the causation of backache asso- 
ciated with a dise herniation 

The electromyographic findings were interesting in that they appear to relute 
the contention that muscle spasm is the mechanism whereby pain is produced 
when a nerve root is irritated. 
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Straight-Leg-Raising 


‘his test was positive at a position under 30 degrees in all patients in 
vhom sciatic pain was caused by stimulation of the fifth lumbar-nerve root and 
sacral-nerve root. Positive means that the existing artificially produced 
nade worse on attempting to straighten the leg. It would seem there- 

‘an bye positive before the nerve root has begun to move as 

root does not begin to move until the straight leg-raising 

30 degrees flexion !. Under our experimental 

was being performed the patient 

lower extremity; the pelvis, 


one piece causing move- 
a large herniation 
ves on the nerve root 


test well under an 


mit ad bv I n the nerve roots. 


inkle reflex was already absent 
was found in three patients, and 
e nerve root. In every patient 
produced by pressure on nerve 
sensation did occur with pressure 
on the fifth lumbar. and two 
pressure on the first sacral- 
nsation already present 
changes produced by pressure 
upport the suggestions that it 


which is responsible for the 


toucnet 


continuously 


means, immobiliza- 


as possible and should be 


adequate immobilization is relief from 


ve pain caused by movement ol! 

week or so with good immobiliz- 

is still touching the root. It would 

too long with a conservative form of treatment 

become very sensitive and continue to caus¢ pain even 

Postoperative reactionary fibrosis with a sensitized 
laintain an acute sciatica 

alone is sufficient to cause sciatica has an important 

procedure. If, at operation, no definite herniation can be 

space should still be explored and the nucleus pulposus 

almost certainly is the culprit even though no gross protrusion 


time A gross protrusion is not necessary for the causation 
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Traumatic Anterior Dislocation of the Hip 


in Children 
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terior dislocation of the hip in children 


viewing the world literature 
prio! 


ip in fifty-nine traumatic 
dislocation 
Haines, T Petrie, and Hamada 


is reported here with a 


eview of thy torat " 





of the University of 
having been run over by 
y le it 
techial 

was cyanotic 

externally ro ited. The entire 
e leg (Fig. 1). The femoral 
1e left hip was very painful 


: iastolic, pulse 100, and respiratory rate 28 
Examinati hn of tl uring ind bloo t 101 


location 


VOI 


itgenograms showed an 


interior dis- 
It w ig of the chest since the 
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ial hemorrhages were 
ritical, and he 
left lower extre 


confines ind upper extremities. His conditior 
was placed in an oxygen tent. Ot! 
nity was placed in Buck’s traction. In spite of a clear airway 
evanotic with marked respiratory difficulty. Marked lethargy, drowsiness 
confusion persisted for several days, indicating cerebral damags 

After eight days, his general condition had improved sufficiently fo 
+} 


ier Supportive measures were 


aso! 
i 


nesia 


r him to tole 


\ closed reduction was carried out on September 3, 1954, in which the Bigelow 


maneuve! 
was US€ d Conside rable fores was necessary bec LUSE 
ipplied and roentgenograms were made 


of the delay. A simple plaster hi 
is showing reduction of the hi 


These were of poor quality but they were 
The child was discharged on September 9, 1954 

The plaster was removed on October 6, 1954, and roentgenograms were made 
. posterior subluxation. Re-examination of the original roentgenograms made 

ion then disclosed that reduction probably had never 
luring manipulation the hip had been internally 
ushed posteriorly past the acetabulum 
done on October 7 1954 The 
acetabulum. The 


spica Was 


interpreted 


These showed 
ifter manipula- 
been obtained. It was thought that 
rotated so far that the femoral head was 
An open reduction of the subluxation of the hip was 
igamentum teres had been avulsed and fatty tissue filled the 
ligamentum teres together with othe 
excised and the subluxation reduced. The 


r soft tissue lving in the acetabulum was 
patient was placed in a single hip spica cast with tl 
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TABLE I 
4 Summary or Cases or TRAUMA ANTERIOR Disi 


OF Hip iN CHILDRE) ORTED SINCE 1924 


terior disiocation o!1 the 


Compere and Banks 


i} aiid 


' 
extremity in abduction 


unexpectedly into 
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the body bent backwards, forcing the head of the femur anteriorly. The mech- 
anism of injury in this case cannot definitely be stated but it is thought to be simi- 
lar to that reported by Niloff and Petrie. In this case, the leg was forced into ex- 
treme external rotation with the extremity in abduction. 

Treatment of the dislocation should be immediate and based upon an evalua- 


tion of the type of dislocation and general condition of the patient. Most authors 
report excellent results following closed reductions by either the Bigelow or Allis 


maneuver ® §: 11, Occasionally an open reduction is necessary '’. Open reduction in 


this ease was the result of failure to reduce this dislocation by closed methods 

Many complications occur in the treatment of anterior dislocations of the 
hip besides posterior subluxation. Infection and fracture of the shaft of the femur 
oecur *. There has been one case of aseptic necrosis reported following traumatic 
anterior dislocation of the hip in a child !. This apparent rarity we believe to be 
related to the fact that the larger vessels supplying blood to the femoral head are 


through the posterior capsul 
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Proceedings 


JOINT MEETING OF THE ORTHOPAEDIC ASSOCIATIONS OF THE 
ENGLISH-SPEAKING WORLD 


Infantile Structural Scoliosis. Mr. J. I. P. James’ and Mr. G. C. Lioyp-Roserrs 
ported thirty-three cases of infantile structural scoliosis in 1951. Since then 191 infant 
seen with structural scoliosis of unknown etiology and with onset before 
Of the 191 infants, 135 had structural curves whi re progressive in na 

tients, however, had curves which disappeared completely during the first few 
Characteristically, the resolving infantile structural curves usually are not present 
ir during t r of life; the angle is usually between 10 and 30 degrees, and is 
ft thoracic curve. It 7 1 long curve without ar | itory curve. The | 
sive infantile structu Irv e sometimes shorter, almost 
pensatory curves curves, and may be usually 
was pointed out that no absolute distinction is known, and 
nitially the » ty of 1 ire identical. The prognosis 
rogressive cur very poor. It would appear, from studies 
Lloyd-Roberts, that the inevitable result is the t 
great majority of children, if left 
recommended that t children be 
e until they are ten 
ority of patients will require this therapy. The 

ertained, but it is not relat to congenital 
scoliosis occurs most oft in males and is a \s 
sociated with this cur re rotation ar 


rt, as compar it the long ury 


Congenital Pseudarthrosis of the Tibia. Dr. H 
their experience with fifteen patients operated or 
ven of the fifteen patients had reached skelet 
esult evaluation. The othe ight patients were 
onsidered eligible for final evaluation by 
growing period. 
All of the seven patients who had re 


itions. The result. of 


ntiv the autl 
Thev adv 


subsequent to tl thinning 


it surgery on congenital 
safely. In addition 
ture on the subject and reviewed 
ors believe that there are two distinct types of congenital pseu 


In the first, a cystic defect with or without fracture is present. The m 


ystic defect resembles that of fibrous dysplasia. The second type shows 


ering of the bone ends, probably due to a constricting band of fibrous tissue 
inion is much more difficult to obtain than in the cystic type with fracture 


In the cystic defects without fracture, they recommended curettage of the 


nd packing with bone chips. The authors thought that pseudarthrosis may be prevented 

is technique 
Regardless of the procedure which is performed, all patients must b rved throughout 
period of growth; and the tibia should be protected until one of relatively normal size 


1. Royal National Orthopaedic Hospital, 234, Great Portland Street, London W.1, England 
2. 23 Chester Square, London, 8.W.1, England 

3. 869 Madison Avenue, Memphis 3, Tennessee 

1. 869 Madison Avenue, Memphis 3, Tennessee 
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paraplegia 


vcquired at bi 
ges ranging from seven 
gia until this 

done on ti 


studied, Sixteen 
time 18 fourteen \ 
ons were 


iverage 
ve in tl ine oldest ite! 
including one 


is grou} pine of on 
femoral osteotomy. and eleven operations of the knee 
iSSOC] habilitation program in urology, nur 


ilong with tl 


sixteen I 
foot, and ankle 


sing «are, general surge? 
e general 


t} 
ithors 


iuthors 


tween ! 


Epiphyseal Stapling. D 


ling 


vyllowing 
following the 


| slight], 


Factors Which Predispose to Osteo-arthritis. 
idies being conduct t 


e National Instit 


of studies performe: 
I J ii' ‘ i I il Mickelse n 
n verity « i vy influenced 

Obesitv-producing die ave resulted in some 

of laboratorv animals | n in others. At 

orrelated direc I 


by 


nong 
with osteo-arthritis ‘ ites ol eT! 


pipnhvse 
tion of radioiodide following blocking 
erage nuclear height osture ind hvysi \ 
the Clinical Investig 


sica activity I 
ations Branch have der 
nvsique in ce in t 


pes of ost 


ind } 


eo-arthriti 
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Hemiarthroplasty of the Knee Using a Space Occupying Prosthesis for Painful Varus and 
Valgus Deformities. Dr. D. L. MacInros1 s 


that in treating painful varus or valgus de- 


mity of the knee nt d degenerative thritis or deforming fracture of tI oint, he 


s performed an operation v h } ills hemiarthroplasti thirteen patient n acrylic 


Dr. M. N.S 


Attrition Ruptures of Tendons in the Rheumatoid Hand. Mr. 0. J. V4 
1946. | ne b ay ae , 


t 
| 


Surgical Treatment of Rheumatoid Deformities of the Hand. Dr 
Dre. S. BENJAMIN Fow.er™ stated that ful ex nation of | 


af 
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deformities are due to contractures of the intrinsic muscles, in addition to the 


subluxated extensor tendons. Cosmetic improvement by operation is possible 


urthritis and in almost every type of deformity. Functional rehabilitation 


difficult as bone atrophy and the deforming process continue. The authors 
with a motion-picture film taken at operation how they exposed the exte 

four fingers by a transverse incision over the metacarpal heads. The tight 
the tendon of intrinsic muscle were divided, which 


nts of hyperextension. The joint itself was open 


The metacarpal head was then partially excised in an oblique fashion 
ulnar-deviated fingers could be placed in proper alignment 
sequent ulnar deviation of the fingers was | 
acarpal head. A Kirschner wire 
langes and the metac irpal holds the 
The extensor tendons ar 
irpal heads, and m 
extensor mechanism 
The authors stated tl wounds 
eptable, hands improv function. T1 
normal. They t { of some function 
their flexor tunne vy the rheumatoid process, ar 


yn the flexor tendons mi necessary as well 


Rehabilitation of the Hand in Rheumatoid Arthritis. Dr 
20 pe nt of patients with rheumatoid arthritis develo 


nhexed 


hnanges seen 


1+ 
SVnovVIal i 


isv to obtain 


ry t 
orrec 


should always pr 


In perf rming ¢ 
ses tl ‘ i ipsu hrough 180 degrees s; 
He has also dor : : 
s followed by elastic traction 1 y deforn 
position of 20 to 30 degrees of flexion using Kirs 
ophalangeal joints with ulnar deviation | 
bone of the metacarpal head and t 
sition material in this joint resectior ind po 
displaced extensor tendon is fixed to the radial side 


idducted imb he does capsulotomy 


halangeal int is damaged, fusion of tl 


40 degrees of medial rotation, and slight flexion 


he mditions such as snapping-tendon and Dupuytren’s 


19. 372 Marlborough Street, Boston, Massachi 
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Spinal Osteotomy. Mr. W. A: 


The Blood Supply of Tubular and Cancellous Bone. Dr. IAN Macnas™ 
significar of periosteal circulation. By using the technique ril 
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from the nutri urterv. There was free anastomosis between the metaphyseal vessels and 
the nutrient sysiem, but practically none between the nutrient and periosteal Unde 
stress, however, the periosteum was found to be of vital importance. Death of bone does not 
result from interruption of the circulation of the nutrient artery; circulation is rapidly 
established after destruction of the endosteal circulation from free anastomosis witl 
physeal vessels 

If the endosteal en ition destroved and regeneration 
| inal with wax, tl tit ortex dies; and \ I 
bone which appears like extensive callus formation. Subsequently 
ularized and reossified by the subperiosteal new bone. When a bone 
circulation 1 e distal fragment is interrupted; however, there 
periosteal \ h run transversely to the long axis of the 
hypertropl mn racture gap. If the periosteum is destroved 
closed only by the endosteal callus formed by the vascular proximal 

1oste i possible for fibroblasts to spread between 
fibula was resected 

is t rtot vasion ol fibrous tissue 
nclosed 
revented uni 

In a fr if tured bone tne endoste il cre ulat on ol 
slowly. The dying distal cortex is revascularized 
which help to reconstitute the endosteal circulation 
estore endosteal cir ion was demonstrated 
erlosteum t off and held away 

vessel to 

lead bone 
mentally 
lacement 
in occur 
illus 

Whil 
oss and 


rew a 


edullary nail 
culation, there is litt 
JosepH TruetTa™ mentioned 
I somewhat trom ho 
f mal conditions. In abnorm 
following 
ive osteogel i | 
reported. He belie hat t periosteal systen 
tion with tl ! irrounding the periosteum l 
t In restoring | continuity by callus formation and in keepin 
He pointed out e differences in results between his work and 
his co-workers only t hat a lot ni idence is ne 
| 


lusion can be drawn on the relative rl l f vessels 


Non-Unien of Fractures of Long Bones. Dr 
mg bones is still a matter of considerable concet 
ng I I nti ( I tl I t general 
inunited trac 
nd twenty-two were open ‘ discouraging i 
mproper operative interference was high on the list in each grou i cause of delayed unio 
r non-union } lifferential di igno-sis of delaved union and non 
tail, both from the clini il standpoint ind roentgenographi inalysis 
oblem of an ununited fracture must be handled surgically by } 
resent; proper skin-grafting, if needed; and the introduction of bone 
technique appropriate for the individual patient. In considering wl 
author felt the surgeon should ask himself the following questions 
the soft tissues about the fracture? Which bone a ‘ part of that | 
involved? How long has non-union existed? What is the condition of tl] oints abo 
below the fracture site? Are the fragments in satisfactory alignment? To what degree 
sclerosis of the bone ends at the fracture site? To what degree is there osteoporosis of bons 


» 


helow, above oth below and above the fracture site? To what degree is there bone loss 


3. Wingfield-Morris Orthopaedic Hospital, Oxford, England 
4. 264 Beacon Street, Boston, Massachusetts 
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Delayed Reduction of Fractures. D: 


Dr. H. H. Steer 


Central Dislocation of the Hip. Dr. G. F. | 


The Luschka Joints of the Cervical Spine—Anatomy, Physiology and Pathology. 
warp L. Com ed those nts t Hubert von Luschka described in 1858 


rated fibrocart 
sionally one 
ontwes 


*hiladelphia 40) Pennsyl\ ina 
‘oronto 5, Ontario, Canada 
Worksop., England 
ouver, British Columbia 
lanapolis 4, Indiana 

*hicago 11, Illinois 
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The author st t inatomy and the | ithological changes in specimens Ol Luschka 


ints obtained in t! 1atomy laboratory and at necropsy. Microsco ! 
ill of the elements of a true joint in the cervical spine 


c sections demonstr 


of adults. A lining synovial men 
cannot be found in most preparations, but synovial cells and fluid are present 

iote Maximow and Bloom that “the walls of the joint cavity in 

cells are irregularly 

ka joints 

early defined. It 

range of fri tion in t vical 


l ¢ isc] ont provide 


osed of a dense connectiy whose 
n epithelium-like arrangemé¢ T uscl 

The function of the I is no cl 
ontribute region 


roots 


els | post lateral herniation of cervical in 
demonstrated by 
by a chin stray 
d no single technique 
of eighty-one 
thirtv-nine 


tween 


Luschh 
of 


reflex mus le spa 


e Luschka 


I se of the ti e-bhal laboratorie f 


The Stored Homograft—Experimental Data and Clinical Implicatic 


ns. 


ynsider 
for developing 
thought had bee 
leveloped, on 
inducti influ 
emphasized tl 
onditions for 
grounds, grafts 


ient sites, and ieteesing 


» evaluate ind provoke difierent interpr itions Ol data 
Cmdr. Hyatt pl t in detail the organization of the 
ployed ing it dried homogenous bone. After 
] bone is frozen at —60 degrees 


s to remove 


om tem] 
is bone with a moisture content 
techniques used to check the remaining moisture 
were discussed. The freeze-drying process kills all bone 
it room temperature. The types of cases, in which bone processed 


been used. were listed 


The Development of the Histological Classification of Malignant Bone Tumors. Dr. H. A 
Sissons ™ traced the acce he present. In 1921 
Two classifications were announced by that body 
in 1928 and one in 1939. Nearly twenty years have el 


lassification and in that period a number of changes have be« 


pted classifications of bone tumors from 1921 to t 
the Bone Sarcoma Registry was formes one 
upsed since the Registry’s last published 

ome necessary. In the f 
benign tumors, the osteoid osteoma, chondromyxoid fibroma, benign chondroblastoma, n« 
ogenk fibroma ind benign osteoblastoma nave all been deline ited 


recognized mixtures of tumors, some of which were thought to be 


nuts » the work of Jaffe and Lichtenstein and emphasized the 


from previously 
malignant. Dr. Sissons 


need for classification 


National Naval Medical Center, Bethesda 14, Maryland 
Royal National Orthopaedic Hospital, 234, Great Portland Street, London W.1, England 
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vestigation. He 
is not clearly 
usly malignant 


for cartilaginous t 


work 


Diagnosis and Treatment of Secondary Chondrosarcoma. M: 


ind gross 
malignant 


Surgical Treatment of Bone Sarcomata. Co! 
lr. B. Horan nd Capt. G. I. Baker ™ present 


ially tl 
and 


Recent Experiences 
ated letailed 


with Treatment of Osteogenic Sarcomata. Dr. Witt1am T. Green 
ily of the treatment and result 4 approximately thirty-five 


ge Ss I t il OL tne tient vere le re! i ( for at The Boston Childre n’s 


33. 1930 Wils 
44. Western 
35. 441 Bu 
6. YS Cener 
37. Walter 
38. Walt 


399. 300 Lk 
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Medical Center. The study compared treatment and results prior to and after 1946. Prior 
1946, the procedure was biopsv and imputation but all of the 


itients died of metastases 
[wo conclusions were drawn: (1) that early amputation used alone 


Ls no 
ind (2) a revision of this treatment could not cause worse results 


The revision of the treatment since 1946 consisted of x-irradiation before biopsy and ampu- 
tation. This revision was in part prompted by Ferguson's concept of a quiet period in malig- 


nant tumors. During this period roentgen therapy might influence the case favorably. The 


finding by several investigators, of malignant cells circulating in the blood stream, has led to 
the postulate tl ! f e soil and not the seed that leads to the 
etastatic foci. This theory includes the view 


successful growth of 

primary tumor may create host 
growth and when tl mn is overwhelmed met 

The treatment ( 1946 has consisted in 


Moderate doses of x-irradiation, approximately 1400 r, given within one week and followed 
tly by biopsy. This dose of irradiation has not complicated histological interpretatior 
After biopsv heavy radiation, averaging 6000 r. given overt 1 period of ip} roximatelyv one 
T ‘ \ té tl radiation has been cor | mput ion Was 


Chemotheray , een given general princi 
tesults have been e1 iraging in the various types of 
itients rdmitted hetfor n Luses occurred, tou 


Whilie urvived, Six Ol 


Local Excision of Bone Tumors and Prosthetic Replacement. Mr. H. Jackson Burrows * 


ind Dr. J. T. Scares“ discussed their experience with regional resection and insertion 
f a prosthesis in isolated bone tumors in a ully selected d therefe small 


neluding three central chondrosarcomata, a recurrent 
thyroid metastasis. Difficulties included late breakage 
seded by cobalt-chrome-molybdenum alloy), failure 


glu tumor in one 


I ol 


some years, and an unsolved problem ind delay in fabri 
with bone-grafting, the insertion rosthesis gave 

tter preservation < unction 
The most dramat lt was illustrated filr 


t il 


1 showing a regional knee 
film demonstrated surprisingl; 
insertion of a completely metal knee joint 
Mr Burrows, who I t e chondral tumors and the giant-cell 


resection for a recu t | tumor of 


good function three ye nm onths after the 


or as locally 
ilignant msidered the cases too few and the duration 1 I 


I to } too rt aT 


issessment of this “experiment in conservative surgery 
Dr. Witui1AM H. Bicker ™, in his discussion, asked Mr. Burrows how he defined 


lignant tumors ind presented interesting ¢ le 


Regional resection and sthetic replacement 
knowledge of neopla 
of implanted foreign 

Mr. Burrows replie« 


early 


Orthopaedic Aspects of Myelomatosis. Mr. D. Luoyp GrirritHs 
neidence of multiple myeloma. Awareness of this incidence and a high 
iables one to make a higher percentage of positive diagnosis. The disease 
an any primary malignant tumor of bone and may well be more common 

primary malignant tumors of Many cases do not present a typical textbook 
The disease should be suspect older patients compiaining Of pain in the back ind es- 
ecially if there is roentgenographic evidence of osteoporosis or areas of radiolucency in bons 


i 
\ series of over sixty cases of myelomatosis was reported 


In four-fifths of the patients 
e symptoms suggested an orthopaedic problem. In one-third, the first symptom was 


} pain u 
the back. Other complaints were shoulder or arm pain, or the presence of a mass. Scia 
ind pathological fracta of the long bones were not 


if i 
common symptoms 


The presence of radiolucent areas in the bones disturbance of the ilbumin-glol uli 


tio of the blood proteins, in addition to an elevated rate of sedimentation of the blood 


erythrocytes, and other findings, suggest the diagnosis of myelomatosis. The diagnosis ¢ be 


onfirmed only by biopsy. In the series reported by Mr. Griffiths, tl 


¢ biopsy specimen 
sually obtained by aspiration of marrow either from t ili 


1c crest. or the sternum usually 
gave useful if not confirmative evidence 

of patients with mvelomato- 
sis. Operative decompression had relieved paraplegia in two patients 


Treatment with roentgen therapy was beneficial in a number 


imft 


In this series 


10. 25, Upper Wimpole Street, London W.1, England. 
41. 17, Brockley Avenue, Stanmore, Middlesex, England 
12. Mayo Clinic, Rochester, Minnesota. 

13. 24, Carr Wood Road, Bremhall, Cheshire, England 
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Parosteal Osteoma of Bone. Treatment. Dr. Murray M. ¢ 


OPFLAND ind Dr. Cuarces | 
(JESCHICKTER “ emphasized, as in previous reports, that parosteal osteom 


} 


n } 118 a clear-cut enti 
hich may be either benign or malignant. Recently, the tendency to consider it a malignant o1 
potentially malignant tumor has increased. Parosteal osteoma can resemble myositis ossifi- 
ins, bo 


th roentgenographically and histologically. Howe. 
fest itself after trauma 


ver 


r, myositis ossificans tends to mani- 
reach its maximum size in six to twelve 
eae 


weeks, and then remain passive 
Parosteal osteoma tends t 


, 
continues to grow There is 


© cause myositis ossificans. The 


o have a much longer history and slowly 
story Ol trauma adequate t 
to malignant form may take 


the tur ' 
UumMoOTr! 


evolution from benign 
place over a period of several years. The authors believe that 
irises from bands of skeletal blastema displaced from primitive periosteum. The 
ige incidence is from tl il tl ourth decade. In t twenty-two 

port ion of the 


roentgenogram iaracterist 


| osterior 
po} liteal space l 
masses ol the soit 1 some ot the 
thickening of t underlving 
j 


diagnosis can | pected fron 
ows benign nib Mi me w-bone 

uch cases should be 
f recurrence. Microscopically, the 
j 


ind low- 


is warranted 


red small foci showing malig- 


orted as benign histologicalls 


Ss a tena 


recut! 
is 60 per cent 

shoul f I I i Occasionally there is a 

ion should be stological examination shows 


where the mass is | growing; or, where the mass 


underlying bone; and finally rrence il resection 


ors ure indicat hat temporizing 
ickter estimated 


re The rognosis 


Lumbosacral Interbody Fusion. Mr Dom MISSI 


itment of thirt 


1dvlolist 


been followed ten vears, an 

il technique emp! through the lateral 

imbosacral interspace l 4 i I | Lope manage! 
il assessments were good or roved 


urred 


However 
ents were consideres ‘ n 76 per cent. The complica- 
included: failure of fusi twenty i undergoing further opera- 

retropulsion of the graft in three patients (all were subjected to reoperation), foot-droj 

in two patients (the cause not established), intractable sepsis in one patient, pulmonary em- 
and venous thrombosis of the leg in one 

There were no deaths. The author concluded that interbody fu be 

satisfactory percentage of cases, that the indications for this procedur lited to intractable 

vackache particularly with spondylolisthesis, and th: n the event failure of interbody 

fusion has a 75 p I of inducing successful fusion 


determ 


lism in one patien 


achieved in a 
e are 
} 

fusion a subsequent posterior 
both anteriorly and posteriorly 


The Organization of the Components of Connective-Tissue Matrices that Normally Calcify 


Dr. R. A. Ropinson “ stated that five 


connective-tissue matrices normally calcify. All of 
hese have a fibrillar component. Bone, dentine, cementum, and epiphyseal cartilage have 
collagen fibrils. In bone, dentine, and cementum, the collagen fibrils are large, and in bone 
they may be very closely packed. In epiphyseal cartilage the fibrils are very small and their 


Georgetown University Hospital, Washington 7, D. C 
Georgetown University Hospital, Washington 7, D. C 

303 Van Riebeek Medical Building, Schoeman Street, Pretoria, South Africa 
The Johns Hopkins Hospital, Baltimore 5, Maryland 
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banding is difficult to demonstrate. They are often very loosely packed in the matrix. Enamel 
matrix contains keratin, shown by x-ray diffraction studies to be fibrillar although present 
electron micrographs do not demonstrate as clearly the fibrillar nature of this matrix. Electron 
micographs show that. calcification begins in relation to fibrils in bone, dentine, and epiphyseal 
cartilage. This can be demonstrated in rachitic or normal osteoid. The crystal (C) axis is ori- 
ented to the collagen long axis when the collagen fibrils are closely packed as in bone. The 
crystal axis is oriented to the long axis of the keratin fibrils in enamel even when there is a very 
low concentration of keratin. Electron micrographs show that the collagen fibrils in bone and 
dentine are calcified internally as well as externally. The author emphasized two concepts that 
are applicable to the calcification process of all normally calcifying organic matrices. First 
here is the concept that the hydroxyapatite crystal nucleation sites are related to the fibrillar 
portion of the matrices and perhaps to a specific amino acid prosthetic group. Secondly, he 
mentioned the concept of the loss of water both from the interfibrillar cement substance and 
from the intrafibrillar space during the calcification process. In other words, the organic matrix 
is not removed to make roem for the crystals during calcification, instead, the hydration of the 


matrix is reduced 


The Macromabular Aggregation State of Collagen and Its Relation to Calcification. Dr 
Metvin GuLmMcHeErR”™. 

The Anatomy of Bone Cysts. Dr. Lent C. Jounson “ and Dr. Rosert G. Kinprep ™ presented 
i paper on the anatomy of the walls of bone cysts studied in 200 specimens in the Orthopaedi 
Registry of the Armed Forces Institute of Pathology. All appeared at surgery as hollow 
cavaties filled with fluid or air. The cysts were obtained from patients ranging from eight 
months to seventy vears of age, the majority of whom were less than fortv vears. Half of the 
lesions were in the femur, humerus, and tibia (25 per cent in the mid-shaft and 75 per cent 
in the metaphysis and adjacent shaft). There were no complicating fractures in half of the 
uses and a number of cysts were resected intact within the surrounding bone 

The authors pointed out that cyst linings varied from a few micra to a centimeter in thick- 
ness, When thin, the lining resembled a juxta-articular ganglion; when thick, a bursa. Almost 
invariably, they encountered an additional parietal nubbin of tissue which projected into the 
cyst or lay m the adjacent bone marrow. Grossly, the nubbin was glistening white, firm, rub- 
bery, and resembled cartilage. Microscopically, it was composed of the following four elements 
of primitive mesenchymal tissue, any one of which might predominate 

1. When numerous vascular channels were in the wall, resembling an angioma or glome 
lus, clear, watery fluid tended to fill the cyst 

2. When material like Wharton’s jelly of the umbilical cord, resembling a myxoma. was 
prominent the contents of the evst tended to appear ge latinous 

3. When a delicate fibrillar material of scant cellularity resembling areolar connective tissue 
containing puddles of protein-rich fluid in the interstices) was dominant, the cyst contents 
tended to be serous. Compaction of the fibrillar elements produced the usual fibrous cyst wall 
Oceasional foci of osteoid, chondroid material, and giant cells were noted in the fibrillar por- 
tion of the nubbin 

4. Usually undifferentiated mesenchymal cells which could be traced through lpoblasts 
und xanthoma cells to mature fat cells, as in lipoma, were present and when predominant the 
evsts contained an oily vellow fluid 

Accordingly, the authors described the parietal nubbin as an angiomyxofibrillar lipoma 
which rese mble s the angiofibrolipoma a of soft tissue. The hpomatous element was predominant 
in more than half the cases. Ischaemia of this fat led to focal calcification of the margin 
infarction produced dead fat cells within the cavity. Cholesterol ester slits with a foreign-body 
giant-cell reaction were common about the margin wall. In several instances a classical lipoma 
within bone bordered the cyst; in one case an early liposarcoma was present in the cyst wall 
Serial biopsy specimens in another demonstrated the rapid development of a large eysti 
cavity from a small, solid angiomyxofibrillar lipoma. The presence of such a dysplastic 
tumor-like nubbin outside the cavity wall (and thus not in vision at operation) accounts for 


recurrences alter surgi il obliteration of the cavity 


Rheumatoid Synovial Cyst of the Hip. Dr. Marx B. Coventry ™, Dr. Howarp F. Poiiey 
ind Dr. Atan D. Werner™ reported on three cases of cysts, lined by synovial membrane 
which were present in the hip region of patients with advanced rheumatoid arthritis. The 


patients were between fifty-six and sixty-three vears old, and had had arthritis for fifteen to 


48. Massachusetts Institute of Technology, Cambridge 39, Massachusetts. 

49. Armed Forces Institute of Pathology, Walter Reed Army Medical Center, Washington 25 
D.C 

50. Department of Orthopaedics, University of Virginia Hospital, Charlottesville, Virginia 

51. 200 First Street, S.W., Rochester, Minnesota. 

52. Mayo Clinic, Rochester, Minnesota. 

53. Mayo Clinic, Rochester, Minnesota. 
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that the cyst may be the iliope 


The Bone Changes in Sickle-Cell Anaemia and Its Genetic Variants. 
J. E. Meclver und Mr. L. W. Went l 


nted injormation 


Mr 
concel u 
ntgenographi es ts genetic variants. R 
tal changes 


ses of 


, 
TmMeriy itty 
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News Notes 


The American Academy of Orthopaedic Surgeons will 


29. 1959 


American Society for Surgery of the Hand 
22 1 a0 


Virginia State Orthopaedic Society 
15S ir. J.H \ 


1) \\ \I I) 


The Clinical Orthopaedic Society 
) 1 4. 1958. 7 , 


( a 


Tennessee State Orthopaedic Society 
158 \ l H 


) \] 2 


Orthopaedic Society, 


p 


Mid-Central States 
| Arkansas. D 


Association 
g Dr. W 


1) 


South Carolina Orthopedic 


1 


PB M " 
Georgia Orthopedic Society, 


1 14, 1958 


Minnesota-Dakota-Manitoba Orthopedic Society 
12 13. 7 t Ant Meeting will be 


S.J 
American Board of Orthopaedic Surgery | be | 
D. C., Denver, Col lo, and Rochester, Minnesota 


i 
27. 1959, in Was 
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The Board of Trustees of the Orthopaedic Research and Education Foundation has ap- 

proved the following grants. The awards, totaling over $10,000, were as follows 

Joseph M. Janes, M.D., Mayo Clinic, Rochester, Minnesota: Inducting Osteogeni 
Sarcoma ; 

Don H. O'Donoghue, M.D., University of Oklahoma Medical Center, Oklahoma City, 
Oklahoma: Histological and Clinical Analysis of the Reparative Process Taking Plac« 
in Injured Ligaments of the Knee in Dogs; 

Alvina O. Sabanas, M.D., Northwestern University and the Armour Institute, Chicago 
Illinois: A Knee-Joint Prosthesis of Teflon and Steel ; 

Bertrom M. Kummel, M.D., Newark Beth Israel Hospital, Newark, New Jersey: An 
Evaluation of the Gallstadius Experiment ; 

Kirk J. Anderson, M.D., University of Washington School of Medicine, Seattle, Washing- 
ton: The Effect of Particle Size of the Homoge nous-Bone Transplant on the Host 
Tissue Vascular and Inflammatory Reaction; 

Charles F. Gregory, M.D., University of Texas Southwestern Medical School, Dallas 
Texas: Immune Response and Inductor Capacity of Homologous Foetal-Bone Trans- 


ilants 


The Second Pan-American Congress on Rheumatic Diseases will be held in Waushington 
D. C., in conjunction with the Twenty-third Annual Meeting of the American Rheumatism 
Association, June 2 through 6, 1959. Dr. Richard T. Smith, West Point, Pennsylvania, is Secre- 


tary-General of the Congress 


™~ 


Col. John D. Blair, M.C., U. 8. Army, has been named Chief of the Orthopae tv 
it Walter Reed Army Hospital, Washington, D. C. He succeeds Col. Milton S. Thompson. 


Joseph H. Boyes, M.D., Los Angeles, California, will address the Boston 
Tendon Transfers in the Hand, December 15, 1958 
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Tumors aNnp Tumorous Conpitions or THE Bones 4anp Jornts. Henry L. Jaffe. M.D. Phila- 
delphia, Lea and Febiger, 1958. $18.50 
The long awaited text on bone tumors bi Jaffe was bound to be in outstanding 


reat ise 
For two decades or more Jaffe ha perhaps the outstanding expert in the pathology of 
bone. He has written a large numl important papers, some of them classics, covering many 
phases of the subject. Evidently t ' fore-runners of the present authoritative text. The 
summation of his tremendous volu experience and knowledge constitutes a definitive 
reference work for the u f pathologists as well as orthopaedists. It deserves the highest praise 
ind it will undoubtedly become t} t reference work on the subject. To be re- 
iewed In a Way wi et i ut i if I if =! nuld be eomy ired with oTrner;r hooks 
n the field 

Jaffe brings a n n t to t esentation of bone tumors. He dispenses with the 
lassifications whi oO ir forebears and considers the benign and 
malignant tumors arising from tv} Such classifications (as by Ewing in 1939 and 
Lichenstein in 1952), he feel n it th its well enough. Instead he classifies each tumor 
not only by its histological chara isti wut also by its clinical and roentgenograph 


ects; in short, by its total biological bel wv. This fruitful approach allows important ideas 


o be introduce ‘or example, the variability of histological appearance of giant-cell tumors 
of multiple chondromata, may indicat ther benign-ness or spectrum of degrees of 
ialignant behavi t 1 £3 1 that ich oF t nti om passes 


in stated amount of variation in pat! las wel clini iaracteristics. A particular 


ert 


imor can then be d " f a far rouy nd a prognosis assigned on the 

isis not met tologica 1 but on the total u r example is the portrayal 

ol the aneurvsmal Done vst t I wr not ne nat tl blow out ippearance 

oentgenographically warrants t rm ar ssn pl I } of a true aneurysm 

innot be denied that it is difficult to ign ell of origin t im h the new concept 

is not necessary r pro treatment, and } 1081 only recognize 

roperly iluate | | 

ol lassical classif iti turt t | I organization ol the book so 

r, describing a single entit ms u t next. Probably the discon- 

is in keeping with t nunifi considered, and certainly it is tempered 

explicit cross referen nt text rever D irv and by a good bibliography and index. 

Scarcely a de only ' in textbook on bone tumors existed: Geschickter 

nd Copeland’s highly controversia Ok d in 1935. Even in its more recent revision 

his text does not c« ith Ja in icit points of roentgenographic and clinical and 
specially cytological diff tiation of tl ifferent tumors. The more recent book ; 

iblished in 1949) may s« general text for idents but it contains none of the fine 

feature of Jaffe’s book 

decade, are absent in Coley’s book, for 

aneurysmal bone cyst uch ¢ re found in Jaffe’s text. Lichtenstein’s book 

} 


ished in 1952) resem le s Jafte 5 i that 11 ii ) based primar on pe rsonal observ ations 


half the size of Jaffe’s, however, and cannot possibly cover the many subjects in similar 
nstein devotes two pa of text to multiple enchondromatosis while Jaffe 
orrespondingly fewer and less varied, while Jaffe’s 

ographs is simply superb. Jaffe frequently illus- 

wr example, how an enchondroma 

inge occurs. Lichtenstein does this 


occasionally htenste ook i ack f to many specific points, because 


ly 
of limitations of space unmention $s juxtacortical osteogenic sar- 


oma and chondroma and | over othe is non-tumorous, for example, bone cysts 


Altogether Jaffe’s book is much n tuble for ready reference work while Lichtenstein’s, if 
brought up to date, would be more fitting for reading and studying by students and practitioners 

\ final comparable work, Dahlin’s book published in 1958, is also similar to Jaffe’s and is 
vecessarily less detailed. Its emphasis however is so different that it serves an entirely different 
urpose, namely, that of summarizing and recording the Mayo Clinic's » material. Differen- 
tial histological diagnoses in Dahlin’s book as contrasted with Jaffe’s are short and succinct 
sufficient to give a basic idea of the entity being discussed but insufficient for reference purposes 
The helpful chapters that Jaffe includes on how biopsy should be done and evaluated, the effects 
on the skelton of different metastatic or contiguous tumors, and the entire field of tumorous 
onditions of joints and related structures necessarily are not covered in Dahlin’s small book 
nor, for that matter, in most of the others cited 

With its many virtues, Jaffe’s text also has certain defects. The first is the ponderous and 
redundant style. While no grammatical atrocities are committed, the frequent, repetitious use 


ft unnecessarv words o rases, sucl s specifically and as to sex incidence. offends the sensi- 
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tive reader. Certainly there are better alternatives to bone being porotified and lesional tissue 
being cystified. A second defect is a rather incomplete consideration of the carcinogeni 
effects of bone-seeking radioisotopes. Few details are given and the bibliography seems a little 
too narrow in scope for a topic of such importance in the field. Third, it does not seem proper to 
include, on equal status with well delineated lesions, the so called desmoplastic fibroma, a new 
entity, based on five hitherto unreported lesions. The propensity of the ordinary desmoid to 
recur or to become malignant is hardly exhibited by this group of tumors, which most patholo- 
gists probably call simple fibromata 
However, in summary, this book is sure to be the standard reference work on this subject 
for many years to come. Its useful bibliography, detailed index, and clear subheadings enhance 
its utility. But most of all, the outstanding experience and deliberate design of the author to 
provide pathologists and orthoy 1edists with the best reference work available on bone tumors 
will make this work a necessary part of every library 
Jonathan Col en, VU D 


OrtHopagpic Disease. PHysiotocy, PatHotocy, Rapiotocy. Ernest Aegerter, M.D., and John 
\. Kirkpatrick, Jr.. M.D. Philadelphia, W. B. Saunders Company, 1958. $12.50 
This is an excellent textbook for anyone interested in the physiology, pathology, and 
roentgenographic aspects of bone disease. This is not truly a comprehensive orthopaedic text- 
book, since disorders of the neuromuscular system are not discussed. This deficit and the fact 
that it does not concern itself with the therapy of orthopaedic conditions in no way detract 
from the excellence of the book. The authors have written this text to assist the various spe- 


cialties concerned with the interpretation of bone disease in an understanding of all the 
factors contributing to the clinical picture. It should prove to be a useful book for the patholo- 
gist, since the roentgen aspects of the lesions are well portrayed as well as the clinical features 
Roentgenologists should benefit by having a better understanding of the disturbed physiology 
ind pathological process underlying the various changes in the bone. The introductory chapters 
ire concerned with a consideration of the embrvology and history of normal connective tissuc 
ind bone. This is a very good monograph in itself 

The second section is concerned with the « ongenit il anomalies and deve loy mental disorders 
which includes the congenital anomalies, the metabolic disorders, the abnormalities of growt 
ind the disturbances of lipid metabolism 

The third section is concerned with disturbances affecting the normally formed skeletor 
The repair of fractures, circulatory disturbances, metabolic diseases, infections, and endocrine 
lisorders are presented. The last section discusses tumors involving bone 

The material is presented in a logical, concise manner and is well illustrated. The reproduc- 
tions of roentgenograms and microscopic sections are very good. The authors should be com- 
mended for presenting a difficult subject in such splendid fashion 


VD 


Skin Grartinc. James Barrett Brown, M.D., and Frank McDowell, M.D. Ed. 3. Philadelphia 

J. B. Lippincott Company, 1958. $15.00 

Those readers familiar with the two earlier editions of Skin Grafting by Brown and 
McDowell will find this up-to-date Third Edition of even greater value. There is no doubt 
that this classic is a complete, carefully thought out, and valuable treatise on all phases of the 
indications for, and the uses of, free skin grafts and flaps. Those interested in the general aspects 

ind reconstructive surgery, especially following trauma, will find it one of the 

volumes that has appeared in recent years. A perusal of the table of contents 
will excite the casual reader and will be a source of many ideas and useful information to the 
uzzled surgeon faced with a specific problem 

In the f lition of Burns was added to the title. The care of the severely burned still oc- 

of major importance in this monograph—quite in keeping with the magnitude 

burn problem facing the surgeon today. Much has been written in the past two decades 

ibout burns, with the major emphasis on fluid replacement and supportive therapy. Unless 

there is a major catastrophe in which blood or plasma are unavailable, this problem is largely 

solved. The real challenge continues to be the early and late care of the local wound. The authors 

correctly point out that in only a few reports has late rehabilitation been emphasized and 

final results reported. Brown and McDowell are among the few who have presented a complet« 

victure of the management of the severely burned patient from the onset of the injury to the 
inal rehabilitation. 

The scope of this monograph is so vast that no reviewer could possibly do it justice 
Suffice it to say that after an introductory review of the methods of plastic surgery, skin-grafting 
ind pedicle flaps, the problems of repair of specific areas, such as arms, hands, feet, face, and 
eyelids, are taken up in individual chapters. In addition to this broad spectrum of areas of the 
body, specific types of injury are described, including farm, industrial, radiation, and atomi 
rauma. The preservation of homogenous grafts and the establishment of skin banks are dis- 
cussed at some length and some of the shortcomings of skin grafts are indicated and discussed 
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America’s leaders in plasti iluabl 


e to all surgeons 


VD 


1842- 


rehull, M.D 


oO Work IN THE VINEYARD oF SurceRY. THE REMINISCENCES 
1927). Edited, with Appendices, Notes, and Comments, by 
Cambridge, Harvard University Pre 1958. $6.00 
J. Collins Warren had the fortune be born shortly befor vel 

ent of bacteriology and aseptic surgery, and to 

medical 


sthesia. to 


ited in medicine during the develop: 

d surgery during the period of its applic 
I amily notes joners and |i in Boston 
talents thnere- 


ment of Massa 
Medical Sc 


medi 


l lan surgery 
o had studied wi 


minal and 


vsiology (Bernar: 


conques 


it Warren was to play in the financing 


was to nquer 


the « 


tlong with 
ard Medi 

t | account of this goiden age 

ird during Warren's long vears 
iutobiography and the geographi 


is also of gre ea. Dr 

! ave been 
titiou ind the flatness of 
Altogether it is a welcome 


ot v in Amerx 


indispensa- 


VD 


4ND REPARATIVE SURGERY , May, M.D. Philadelphia 4. Davis 


1958. $30.00 

ind reconstructive surgery, embracing as it does segments of all the surgical s] 
presents formidable problems in condensation of material into a one-volume text. Dr 
May has courageously and quite successfully buttressed his own large personal experience in 
Munich and later in Philadelphia with an extensiy 

foreign literature to produce a book which should be of value not only to the plasti 
ilso to the general surgeon or specialist who is aware of the importance of plastic surgical 


inciples as applied to his own field 


I pecial- 


and discriminating review of American and 
surgeon but 


{ substantial section covering general reconstructive precepts 1s followed by a toy ographi- 


surgery, with the main emphasis on 
and of injuries of the hand 


il presentation of the technical aspects of reconstructive 


reatment of congenital and acquired deformities of the face 
Throughout the body of the text frequent reference is made to the final section which is com- 


prised of illustrated thumbnail case reports culled from the author’s practice 
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Those acquainted with the First. Edition (1947) will find an expanded and very compre- 
hensive bibliography, a significant addition to the section on hand surgery, and the inclusion 
of many new techniques as well as the deletion of some less promising procedures appearing in 
the older edition 

Dr. May’s writing is characterized by a clarity of style which allows a quick grasp of the 
technical material. The chapter on wound healing is a good example of the author’s ability to 
refine a mass of information which is placed in proper perspective by the introduction of inter- 
esting historical background. The illustrations by Mr. and Mrs. McNett which contributed 
significantly to the value of the First Edition have been amplified; some are in color 

In essence a workable text covering the general principles of plastic and reconstructive 
surgery presents many of the generally accepted techniques which will be useful particularly 
to general, plastic, and orthopaedic surgeons. Such a book must perforce be incomplete, but. in 
most instances fields in which skimming has occurred have at least been covered adequately ir 
the bibliography 

A criticism of both editions is the author’s penchant for including more than is really 
necessary or indicated. For example, the cursory treatment of such subjects as intrathoraci: 
surgery of the esophagus and of the blood vessels of the extremities, the inclusion of a chapter 
on the major articulations which discusses only arthroplasty and joint transplantation, and the 
recounting of the author's technique for hip-nailing, might better be omitted in favor of the 
fuller deve loy ment of the more conventional aspects of such a text 


Radtord C. Tanz VD 


Hemopuitic ArTHROPATHIES. Henry H. Jordan, M.D. Springfield, Illinois, Charles C. Thomas 
1958 
The author has had an unusual opportunity to study and treat the arthropathies seen in 
itients with hemophilia. His work has been sponsored by the National Hemophilia Founda- 
tion which has been instrumental in sending a number of patients to the Hemophilia Clini 
the Lenox Hill Hospital in New York 
From an experience with 110 cases of hemophilic arthropathy, the author has compiled 
this presentation. It is an excellent summary of his experiences with this difficult problem. The 
treatment used to correct deformities is well outlined and illustrated and the entire plan of 
ehabilitation is well covered. The work is adequately illustrated and proper stress is given 
the importance of accurate and careful application of casts and fitting of braces 


He has added twenty-one selected case histories to demonstrate specific aspects ol hemo- 


hilic management and orthopaedic rehabilitation. Statistical summaries of the results of his 
work are given and an extensive chart showing the entire study and the results of the treat- 
ent program are added 
None of us has had extensive experience with this difficult condition and we believe this 
work is a very important one and may be used as a guide to the proper management of suc] 
roblems 


Ralp *. Ghormley 


FUNCTIONAL BRACING OF THE Upper Extremities. Miles H. Anderson, Ed.D. Edited by Raymond 

E. Sollars. Springfield, Illinois, Charles C. Thomas, 1958. $9.50 

This is an excellent book for anyone interested in the planning and application of func- 
tional bracing for the upper extremity. It is not a book for those interested in exploring the 
philosophy and theory of arm-bracing nor does it include any of the training techniques em- 
ployed to allow these braces to provide the ultimate functional potential of which they are 
ipable 

It is essentially a manual providing the details of construction of hand splints and funce- 
tional arm braces for those paralytic affections of the upper extremity in which such bracing 
is useful; it is designed for the orthotic and prosthetic member of the brace team. The book is 
n outstanding contribution in this phase of the arm brace problem 


E. R. Schottstaedt, M.D 
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The perfect method in the use of surgical 
equipment . . . compact . . . versatile, every 
instrument and implant quickly and easily 
accessible to surgeon and nurse for maximum 
convenience. 


Wright Hip Set Tray No. 630: Overall 
dimensions 18” X 10%” X 2%”, 16 cauge 
stainless steel. It is a three piece unit with 
removable inner tray, has nine compart- 
ments for threaded wires, pins and hip 
screws, nine smaller compartments for es- 
sential small parts and two compartments 
for instruments. Tray holds hip nails and 
plates. Items remain in place when case is 
closed 

Dr. Basom Hip Tray No. 631: Overall 
dimensions 14” X 9” X 1%”, 16 gauge 
stainless steel with piano hinged top. It has 
fourteen small compartments tor screws, 
bolts and other small parts, one large com- 
partment for threaded wires. pins, hip 
nails, plates and essential instruments 
Write to Department W-2 for further 
information 
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MANUFACTURING COMPANY 
880-882 ADAMS AVENUE MEMPHIS 3, TENNESSEE 





SMITH-PETERSEN OSTEOTOMES and GOUGES 


0-250 SMITH - PETERSEN Eg og Fry 
8”, sizes 4%", 36", 14", 56", %", 1" and 14’ 
Stainless Steel. 

0-255 SMITH-PETERSEN OSTEOTOME — curved, 
8", sizes %" %”, 1” 54", %" 1" end 1%“. 
Stainless Steel. 

0-260 SMITH- PETERSEN GOUGE ~ straight, 8”, 


sizes %", “ie”, %" and 1“. Stainless Steel. 


0-265 SMITH- PETERSEN GOUGE — curved, 8", 


“ 


sizes %", %ie“, %" and 1”. Stainless Steel. 

0-270 SMITH-PETERSEN GOUGE — reverse 
curved, 8”, sizes %", %16", %" and 1”. Stain- 
less Steel. 





0-250 0-255 0-260 0-265 0-270 











A NEW STAINLESS STEEL CASE TO HOLD 
SMITH-PETERSEN 
OSTEOTOMES and GOUGES 


CASE 0-295-— holds seven Smith-Petersen 
Osteotomes. 


CASE 0-296— holds seven Smith-Petersen 
Gouges. 

CASE 0-297 —holds a combination of seven 
Osteotomes and Gouges. 


Cutting edges are protected aft ail times. ‘ 
Complete unit may be autoclaved. 0-295 Closed 


Specify Width of Gouges and Osteotomes When Ordering 


Codman E fut; Yb Sil: 


MAKERS OF SURGEONS’ INSTRUMENTS 


104 BROOKLINE AVENUE BOSTON 15, MASSACHUSETTS 
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NEW Fellawer NIGHT SPLINT 


DETACHABLE — DENIS BROWNE TYPE 


Orthopedic surgeons are even more enthusiastic about 

the new, improved Fillaver Night Splint. This versatile 

splint affords decided advancements for 

treating club feet, positional deformities, 

tibial torsions, flat feet, congenital hip dis- 

locations, and any other deformities that are 

actively corrected by incessant 

kicking. Use of the Fillauver 

Splint minimizes the necessity ‘ @ Stainless bronze serrated discs 


of manipulations, plaster, ten- aa permit 50 different rigid settings. 
FITS ANY SHOE—the new triple 
flange lateral clamp permits secure 
attachment to clubfoot shoes or any 
thickness of sole. Best results are 
confined to children under 3 or 4 


Fullauor SURGICAL SUPPLIES, INC. 


Box 1678, CHATTANOOGA, TENNESSEE 
ESTABUSHED 1914 Monutacturers of Orthopedic Appliances 


otomies and anesthetics. 


WRITE FOR DESCRIPTIVE FOLDER 


FOR SURGERY OF THE HAND 








New ... Improved 


OS-5500 BOYES- wrunerirenetas Hook, lissue Retractor. Dou- 


7 } 1 11 
angulated hook.. ight hollow handle... all 


felines: ala . Each, $8.c 00 


Ask for our complete listing of basic instruments for surgery of the hand as 
used by Joseph H. Boyes, M.D. 


VWauewer ea EO. 


330 South Honore Street 
Chicago 1 2, Illinois 


Dallas, Houston, Los Angeles, Rochester, Minn. 





Hig” 
FOAMTRAC g 
Elasticfoam 


Traction Bandage 
Revolutionary foam rubber non-slip 


A traction bandage that is simple to pressure bandage. Can be laundered 
‘apply. Guaranteed not to slip. repeatedly. Wide orthopedic use. 





ALSO—The Famous coNco all cotton and rubber-reinforced bandages 
SURGICAL PRODUCTS 
RESEARCH © PRODUCTS * DEVELOPMENT 


CUT BANDAGE MILLS, INC. 


BRIDGEPORT * CONNECTICUT 





There is only one 
JEWETT BRACE... 


Many braces are locally made for hyperextension of the 
spine and some have merit. 


The JEWETT BRACE has been clinically proven in thousands 
of cases as equal to or superior to a plaster hyperextension 
cast for uncomplicated compression fractures of the spine. 


We know of no other brace of this type which has such wide 

Through your bracemaker— acceptance and approval and may be prescribed with equal 
or literature, reprints confidence. 

and measuring charts 


All JEWETT BRACES are so labeled in gold on the lumbar pad. 


upon request. 


FLORIDA BRACE CORPORATION 
WINTER PARK, FLORIDA 
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ANOTHER 
HACK INNOVATION 


» HACK SHOE COMPANY 


‘Set 


28 WEST ADAMS e DETROIT 26, MICH. 

















A SELF ADJUSTING HIP-NAIL WITH ALL THE FEATURES- PLUS FRICTIONAL ADJUSTMENT 


subtrechanterie fractures 


Engineered To Satisfy The Following Requirements: 


RNISH A MORE ADEQUATE FIXATION 
ALLOW IMPACTION 
RI EF POSSII Y OF PENETRATION OF THE HIP JOINT 
PREVENT DISTRACTION 
SIMPLIFY INSTALLATION 
RNISH STRENGTH 
OMPENSATE FOR VARIABLE FRICTIONAL RESISTANCE 
SIME Y AND REDUCE INVENTORY REQUIREMENTS 135 
ANGLE 


316 SMo 


IHE ‘PATENTEI ON l Ft AND PLAI SA FEATURE OUN 
KEN HIP-NAII fr PROVIDES STRENGTH AND ELIMINATES FR 
DE THRUST, ALLOWS IMPACTION. THE LENGTH OF THI 
LIDEABLE NA PORTION EVEN WHEN { ) ONTR 4 ' 
THE POSSIBILITY OF THE NA PROTRI \ NTO SOFT TISS 


4 4 \ 4 


EXCLUSIVELY MANUFACTURED BY 


KEN STANDARD CORP. 


EVANSVILLE, INDIANA 


RI PATS PATS. PEN ENSES 
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PROVEN QUALITY FOR 67 YEARS! 


PRESCRIBE 


Freeman SURGICAL SUPPORTS 


FOR PRECISE SUPPORT 


Comfort for the wearer in sitting, standing, and reclining positions 
You have the right garment for just about every application 

you may prescribe. Freeman corset-type back supports provide 
supportive and conservative measures in any desired 

degree to almost complete immobilizaticn. 


for Women 
MODEL 422 
Sacro-Lumbar - e 
Back Support Freeman Quality Features 
for Men ; a * 7 
New, Dacron-Pima Cotton Fabric. Petal-Soft Interior Finish cushions 
PRESCRIBE FREEMAN a — a irritation. en Eg oe a aw 
“ly speeds putting on garment and avoids comfort-robbing wrinkles. 
witTH ONFIDENCE 4 
S Soft Plush Padding under hooks and eyes. Superb Needle Work. 


Freeman Manufacturing Co. Name 
Dept. 712, Sturgis, Michigan 

Please send details on new Free- 
man features and include free 


Address 
reference catalog. City Zone State 
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NO INTERPOSED BOARD 


with 


VITAGENIC 


THE 
PRESCRIPTION- 
BUILT 


EXTRA-FIRM MATTRESS 


As orthopaedic specialists know, a 
board is only recommended when the 
mattress itself is inadequate. But even 
then the board has certain undesir 
able effects—notably a ‘’Teeter-Totter’ 
action when a heavier person is on 
one side of the bed 

With the VITAGENIC by AIRE- 
LOOM, you have a mattress and box- 
spring combination made according to 
the exact specifications of the regis- 
tered orthopaedic specialist. It be- 
comes an important—almost essential 
—adjunct of your plan of treatment 
for pain of backache or sacroiliac 
injury 

Curled hair—featured in the VITA- 
GENIC — provides a resilient surface 
that will not stop circulation or cause 
undue pressure on nerve points. An- 
other feature—the hand-stitched side- 
walls — enable the patient to get in 
and out of bed easily 


For further details on the prescrip- 
tion-built VITAGENIC, contact: 


/ fhiule CM 
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Mr. Lovis C. Weld, President of G. W. Chesbrough Ce., 
with three new Cosyfoot Pre-Walkers. Club foot, Open toe 
ond Closed toe Surgicols. 


“Parents can afford 
these surgical pre-walkers” 


Because of an experience in my own family, 
I determined to develop the finest orthopedic 
shoe possible . . . at a price parents can afford. 
Our entire 58 years of shoe-making experi- 
ence has gone into the project. 

You can prescribe Cosyfoot pre-walkers 
with full confidence your patients will receive 
highest quality shoes at a very moderate price. 

The coupon will bring you a free desk 
sample and full details. 

Sizes 000 to 4, Narrow and Wide 
OUTSIDE COUNTER No. 1700 
Club Foot Pre-Wolker. Meets strict 
orthopedic specifications. Heel 
stabilizer instep strap. Open toe 


(SI J 


NO BACK SEAM No. 1400 


Open toe surgical Pre-Walker . 
Straight 
heel. Steel plate between insole 
ond outsole for rigidity 


line symmetrical last, firm 


PERFECTLY SMOOTH INSIDE No. 1300 


Closed toe surgicol Pre-Walker. c= 
Lace-to-toe design permits snug, 
gentle fit. Unlined construction al- 

lows upper to breathe. ¥ 


MAIL COUPON now for free desk sample. 


G. W. CHESBROUGH, INC. 


807 SMITH STREET © ROCHESTER 6, N. Y. 
NAME 


ADORESS 


mention The 





So simple 
you can do your 
sterilizing blindfolded 


When you merely set one dial, 
your sterilizing is so simple you 
can do it blindfolded. Sterilizing 
with a SpeedClave is that easy! 

No other office autoclave offers 
you automatic heating, timing, 
and venting. Three features that 
free your nurse for other duties. 
To sterilize, she merely loads the 
SpeedClave, sets it . . . then 
forgets it. 

Simple? Nothing could be sim- 
pler—or safer. Autoclaving is the 
safe way to sterilize. And Speed- 
Claving is the simplest and 
quickest. 


WILMOT CASTLE CO. 
17338 E. Henrietta Rd., Rochester, N.Y. 


Send me descriptive bulletin DS-246 
which tells all about the SpeedClave. 


Name 


Address 


LIGHTS AND 
STERILIZERS 


PROGRESSIVE 
RESISTANCE 
EXERCISE EQUIPMENT 


Elgin Exercise 
Unit Model 
No. A-1500 





e+ + especially designed for the 
administration of over 100 therapeutic exercises! 


It has been proven that exercise therapy must be ac- 
curately controlled if the desired end results are to be 
obtained . . . Elgin, the original designers and manu- 
facturers of Progressive Resistance Equipment, offers 
the only complete line of exercise equipment designed 
to meet these requirements. The Elgin line has been 
developed, in a scientific manner, to give Doctors and 
Therapists the correct clinical tools with which to prop- 
erly administer exercise therapy to both surgical and 
non-surgical patients. 

It provides a wide exercise range, from simple func- 
tional exercises to the most highly definitive focal exer- 
cises. This equipment also provides a means for an 
effective and efficient out-patient clinic for patients 
requiring therapy. An Elgin sales consultant would ap- 
preciate the opportunity of assisting you in planning 
for the inclusion of Progressive Resistance Exercise 
Equipment in your physical therapy department. Write 
today for complete information. 


e- 


ELGIN EXERCISE UNIT ELGIN LEG EXERCISE 
Model No. AB-150 (Ankle) Model No. LE-125 


Write today for information on the complete 
line of Elgin Exercise Accessory Equipment 
@ and Therapy Techniques, request Catalog 200. 


EXERCISE 
APPLIANCE CO. 
P. O. BOX 132 © ELGIN, ILLINOIS 
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Variable Height 


Lateral Tilt 


Trendelenberg 


NEW Model DVHI DV Orthopedic and Surgical Table 


Introduced at the Orthopedic Academy Meeting 


Write to us 


GILBERT HYDE CHICK COMPANY 


Main Office and Factory — 821-75th AVENUE, OAKLAND 21, CALIFORNIA 





INSTRUMENTS FOR USE 
WITH FLEXIBLE STEEL 
WIRE IN BONE SURGERY 


AS DESIGNED BY 


DR. F. W. RHINELANDER 


Wire Tightener and Twister 
Wire-Washer Sets 


C-Clamp with Drill Guide 


Write for Information and Prices 


H. WENIGER 


Established 1907 


70-12th Street 


San Francisco 3, California 
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New Comfort for . 
Arthritic Patients ! e 


KLEIsTONE’s NE 


= CUSHION 
ynco."h] “wow 


Made of resilient cellular rubber, . 
covered on top with soft, pliable leather. The 
bottom is not covered, so that this cushion 
may be altered easily, by additions or reductions 
to fitthe individual case. 


Write for full details 


KLEISTONE RUBBER COMPANY, Inc. 


Weorren, Rhode Island, U. S.A 


« and Joint Surgery 








wittiams LUMBO-SACRAL FLEXION BRACE 


Orders filled at the request of members of the profession only 


Measurements: 1. Chest (about 4’’ below nipple line); 2. Waist (at novel 
line); 3. Pelvic (A distance between greater trochanter and crest of ilium); 
4. Seventh cervical spinous process to the prominence of Coccyx. 


ALL ORTHOPAEDIC APPLIANCES 


MILLER BRACE CO. 
3902 Gaston Avenue Dallas, Texas 
For prompt service use our P. O. Box 7902 
Custom Built: Braces—Surgical Supports—Splints—Arch Supports— Folding 


Wheel Chairs— Aluminum Adjustable Crutches—Airfoam Head Halter Sets— 
Airfoom Rib Binders— Canes, Etc. 


KASTOFF.) \ te modern 
method for caste! 


KASTOFPF .. . the new way to remove casts * QUICKLY 

quickly, painlessly, safely. NOW... with 

the KASTOFF method even your technician * ECONOMICALLY 
can easily remove casts of the hardest 
materials without producing the fear, cuts, . * EASILY 
or burns among your patients of old fash- 


ioned cast removal methods. * PAINLESSLY 


KASTOFF comes complete with turning * SAFELY 7 
clips and one dozen wires at $27.00, ‘ 
with additional wires and clips for $9.50 Use Kastoff on 
per dozen. Write for illustrated booklet ay ara 
outlining the use of KASTOFF. Names of patient will be 
successful users of KASTOFF will be glad you did 
furnished upon request. 

















Call your surgical supply man or write: 


KASTOFF 


P.O. BOX 8782, DALLAS 16, TEXAS 








Biaaee of =a BiD WELL oe 
a j 7 To serve your complete needs in 
a ; - = 
% ; 7) 7 ORTHOPEDIC, PROSTHETIC 
and SURGICAL APPLIANCES 


house of BIDWELL ine. 


535 N. 27th Street Branch: 1134 Regent St. 
Milwaukee 8, Wis. 





Madison, Wisconsin 
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For Treatment of SPASTIC CASES + CEREBRAL PALSY + STROKE 
POLIO + HAND INJURIES 


General Electric Company’s 


Silicone BOUNCING PUTTY 


DOES NOT HARDEN ... LASTS INDEFINITELY ... CAN BE AUTOCLAVED 
As a “TRIAL ORDER” — Send $2.00 for One $2.85 Jar 
S. R. GITTENS, Sole Distributor ° 1620 Callowhill Street, Phila. 30, Pa. 


Now moist heat can be applied conveniently, 
hdd) 4@1@@)nw-VE@)°4 effectively and with a minimum investment in 
equipment. No dripping, no wringing, no re- 


PHYSICAL THERAPY 











peated applications. Each application gives 
at least 30 minutes effective moist heat. The 
Steam Pack is merely heated in water, wrap- 
ped in a towel, and applied. Standard equip- 
ment in leading hospitals and clinics acros: 
the nation. 


DESCRIPTIVE MATERIAL ON REQUEST 


CHATTANOOGA PHARMACAL CO., INC. 
CHATTANOOGA 5, TENNESSEE 


MASTER UNITS 


Four all stainless 

steel models to 

meet the various re- 

quirements in hos- 4 Pack 

pitals, clinics, phy- 

sicians’ offices, and 

patients’ homes. 

Automatically main- 

tains Steam Packs in 

water at proper 

temperature — con- / 

stantly ready for a ; a 
immediate use. No M-2 


plumbing used. 12 Pack Mobile Unit 








THE UNITED LIMB AND BRACE CO., INC. 


15 BERKELEY STREET BOSTON 16, MASSACHUSETTS 
Telephone: HAncock 6-4018 


Manufacturers of 
Artificial Limbs 
@ This shews how the 


Soft Back Rubber Cushion Socket 


conforms te the stump when the petiont Is sitting down 
PAT. NO. 2253040 
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THE MONTREAL 
GENERAL HOSPITAL 


Orthopaedic Course 


Examination preparation for Orthopaedic Cer- 
tification or Fellowship in the Royal College of 
Surgeons of Caneda given by members of the 
Department of Orthopaedic Surgery of The 
Montreal General Hospital. 


The first part of the course commencing in March 
consists of a weekly reading list covering consecu- 
tive phases of orthopaedic surgery, and a written 
question which is corrected and returned to the 
candidate with comments. General surgery can be 
included for the Fellowship candidates if desired. 
The second part of the Course is optional and 
consists of practical teaching in Basic Sciences, 
General Surgery and Orthopaedic tutorials, 
starting in Montreal in August 


Tuition Fees 
PART I—$150.00 Part li—$75.00 
COMBINED COURSE— $225.00 
Apply to: The Registrar, Postgraduate Board 


THE MONTREAL GENERAL HOSPITAL 
1650 Cedar Avenue, Montreal 25, P.Q. 
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- MANUFLEX 


and 
Diseases 
of Hands 


For 
Crippling 
Accidents 


Dr. Sterling Bunnell, Surgery of the 
Hand, Lippincott, 1956, 3d ed., p. 348; 


‘To increase the spread of the fingers, 
there is an ingenious device called 

a Manuflex, obtainable from the 
Manuflex Company, Portland, Oregon. 
The fingers are placed in Bakelite 
grooved runners. As the hand is thrust 
forward, the fingers must diverge. 

It is useful for the crippled hand and 
for musicians or others desirous 

of obtaining a greater finger spread.” 


Typical Manuflex Installations: Institute for the 
Crippled and Disabled, New York; Lenox Hill 
Hospital, New York; Morris Memorial Hospital, 
Milton, W. Va.; Merck and Company, Rahway, 
N. J.; Goodwill Industries. 

Write for free brochure to 


MANUFLEX CO. , 2:30 NE. Klickitat St., Portland 12, Oregon 
(Also available from J. A. Preston, New York) 
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ORTHOPEDIC POCKET KNIFE 


DEVELOPED 
BY AN 
ORTHOPEDIC 
SURGEON 
FOR 
ORTHOPEDIC 
SURGEONS 


Special Features 


1) Specially constructed curved blade to cut plaster casts 
2) Pry bar for cast spreading and screw driver tip (fis 
standard and cruciate beads} 


3) Leather pouch with small sharpening stone 
4) Cuts felt with ease 
5) Always in your pocket for immediate use 


Prices: Knife, pouch and stone @ $7.50 
Kaife alone. . : $5.00 


ORTHOPEDIC POCKET KNIFE 


P.O. BOX 224 . CLARK MILLS, N. ¥ 











ACTIVE HAND and 
FINGER SPLINTS 


Instruments for Hand 
Surgery and Treatment 


AS DESIGNED BY 

Dr. STERLING BUNNELL 
Carried in stock for immediate delivery 

¢ Knuckle bender splint 

¢ Radial palsy splint 

¢ Finger extension splint, etc. 
Hand Drill w Jacobs chuck 
Tendon stripper set 
Gig pull-out suture and 





other special instruments for 
bone and joint surgery 
D> Write for catalogue — postage prepaid ¢ 


H. WENIGER 


Established 1907 
New Address 
70-12th Street, San Francisco 3, Cal. 
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TO ORDER } | . oy 
Prejlea | - | PRICES 
ABDUCTION PILLOW SPLINTS 


with the new Wet-Proof pillow a | with one 
3 SIZES: | 
SS | halter 


Small—6" pillow splint (up to 3 months) $7.75 
Medium—9Q"' pillow splint (3 to 6 months) 
Large—12" pillow splint (over 6 months) 
COLORS: Pink, Yellow, or White : Aq _ halters 
Phone—Midway 4-6874 $12.50 


MINNESOTA ORTHOPEDIC SERVICES 
1963 Carl Street St. Paul 13, Minn. 


Tine) FOR PHYSICAL THERAPY 
A Cone AND REHABILITATION 


REHABILITATION : Bicycle Exercisers ; Restorator ; Complete Line of Cerebral Palsy Equipment — Speech 
Walking Parallel Bars and Exercise Staircases of var Therapy — Self Help Devices for the Handicapped. 





with two 





| POSTPAID 











( signs; Posture Mirrors; Gymnasium Mat 
Shoulder Wheels with or without height ad 





Elgin Progressive Resistance Exercise Units; Quad: 


oots; Dumbbells; Chest Pulley Weights; Standing THE PRESTON CATALOG 1058 
(Tilt) Tables ; Stryker Turning Frames. 


R 
} 


HAND THERAPY DEVICES: Kanave! Table 
Ma ex; Wrist Exercisers; Complete Line of Bunnell 
Splints ; Theraplast 


FRACTION: Many types of Cer 
[ Sets: Hausted Tractionaid. 
< 
HYDROTHERAPY — ELECTROTHERAPY: SD CGR VOUS Clee Cony Tome 
Whirlpools; Parafl Baths; Hydrocollator; | 


‘ 


Moistaire; Medcolator a ytther Low-Volt Generator 











s; Bakers: Birtcher Ultrasonic Generators. " 
{LL EQUIPMENI 

Everest & Jennings Wheelchairs ; ( xles:; Walkers ; Rehabilitation Progr 
Wa g A r ever ed: Hydraulic Patient 


Lifters ; Largest selection of Treatment Tables. hrough OUR FREE PLA! 


ire availaD to ) 


NNING SERVICE. 


J. A. PRESTON CORP. 175 FIFTH AVENUE, NEW YORK 10, N. Y. 
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The Journal In 1959 


takes 


Another Step 
Forward of 


in its’ | j 
71st Year The Journal of 


The Steps Bone and Joint Surgery 


_ . . 
1889-1902 
An Annual 
(The Transactions) 


THE AMERICAN VOLUME 





will be published 





P ; m 
Eight Times a Year 

+ instead of six times as in 1954-1958 
1903-1915 
A Quarterly There will be no increase in subscription 


price for the two additional issues 


1916-1918 
A Monthly 


1959 American Volume « 8 issues $14.50 





1919-1947 January July 
A Quarterly March September 
~ April October 


First British June December 


volume 1948 The British Volume will continue to be 
‘ published four times a year 

1948-1953 

Eight Issues 





- 1959 British Volume - 4 issues $7.50 
Four American 
Four British February 
° May 


1954-1958 August 
Ten Issues November 








Six American 

Four British Subscriptions and Renewals to Both Volumes 
° may be sent either to 

1959 Boston or London 


A MONTHLY 





The Journal of The British Society of 
EIGHT Bone and Joint Surgery Bone and Joint Surgery 
American Issues 8 The Fenway 82 Portland Place 
Boston, Massachusetts London W.1, England 
FOUR 


British Issues American Volume $14.50 American Volume £5.4.0 
British Volume $ 7.50 British Volume £2.13.6 
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